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Cuén sach. “Hoa hoc Hitu co 2” duoc bién soan theo “Chuong _ 
trinh ddo tao Cir nhén khoa hoc Hod hoc Dai hoe Su pha” da 
duoc H6i déng bé mén Hod hoc cdc truong dai hoc su pham {theo 
quyét dinh thanh lap cia Bé truong Bé Gido duc va Dao tao sé 
1111/AQD-BGD&DPT-TCCB ngay 2Y¥2Z000} thang qua ngay 29/3/2000: 
do yéu cdu mdi vé dao tao gido vién pho théng trung hoc. 


Tiép theo cuén “Hod hoc Hutu co 1”, cuén “Hoa hoc Hitu co 2” 
gém 5 .chuong : 
Chuong VII : Dan xudt halogen 
Chuong IX : Hop chat co —-nguyén ta 
| Chuong X : Ancol ~ phenol — ete 
Chuong XI : Hop chat cacbonyl 
—Chuong XH : Axit cacboxylic va ddan xudt 


Mi chuong c6 thé chia thanh nhiéu bai. Trong méi chuong hodic méi 
bai, cdc tde gid trinh bay theo hé thong : Déng phan vd danh phdp, 
cac phuong phdp diéu ché, tinh chét vat It, tinh chdét hod hoc, gidi 
thiéu mét sé hop chat tiéu bidu va ung dung. 


N6i dung cdc chuong bao gém cdc kién thitc khoa hoc, hién dai, hé 
thong va ludn luén lién hé vdi thuc té dé séng, sdn xudt. 


Danh phap cde hop chat hitu co la van dé con nhiéu tranh cdi. Dé 
théng nhdt, danh phdp trong cuén sdch nay duoc dung theo danh 
phdp IUPAC dé duoc ban hanh trong cuén “Danh phdp cdc hop chat 
hitu co” cua tde gia Tran Quéc Son, Tran Thi Tau do NXBGD én 
hanh ndém 2000. 


Vé cde don vi do lueng, cdc téc gia nhén thdy la don vi do luong 
trong cde sach o béc Dai hoc trén thé gidi va trong nude chua théng 
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, 


nhat theo mdi hé théng. Nhung trong cuén sdch nay, cdc.don vi do 
ludng noi chung duge dung theo hé théng SI. Tuy nhién, vi médt sé 
don vi do ludng ngodi hé théng SI con dang duge diing quen thuéc 


vd rang rai nhu A calo, °C, ... nén van duge furu dung. 


Cuén sdch nay la mét trong cdc gido trinh chinh cho sinh vién khoa 
Hod hoc trudng Dai hoc Su pham Ha Noi, hi vong dugc dung rong 
rai cho sinh vién Hod hoc cac trugng Dai hoc Su pham khdc, !a tat 
— fiéu tham khdo tét cho sinh vién, nghién citu sinh, hoc vién cao hoc 
mon Hod hoc & cde truong dai hoc va cao dang, cdc vién nghién cufu 
vé Hod hoc cing nhu nhitng hoc sinh PTTH co nguyén vong di sau 
vao Hod hoc Hitu ce. 


Cac tac gid chan thank cam on GS.TSKH Phan Téng Son da cé gang 
doc ban thde va déng gdp cac y kién su sac, cu thé cho cdc tde gia. 


Cac téc gid mong mdi va cam on trudc ban doc xa gan déng gop } kién 
cho cudn sch dé cde tde gid rut kinh nghiém vd bé khuyét udi long 
mong muén lam cho cuén sach hoan thién hon. 
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Chuong VII | 
DAN XUAT HALOGEN _ 
ep 


|- KHAI NIEM CHUNG | 
Khi thay thé mot hay nhiéu nguyén ti hidro trong phan tir hidrocacbon bang cdc 
nguyén ttt halogen (Hal : F. Cl, Br, I) ta duge cé¢ din xuat halogen. 


Dua vao dac diém c4u tao cia phan wi, cé thé chia din xuat halogen thanh nhiéu 
loai khdc nhau. 


Theo cau tao cua g6c hidrocacbon, cé dn xuat halogen no (nguyén tir halogen lién 
két vi géc no mach hé, nhu CH3CH)CI hay gan véi géc no mach véng, nhu ()-Bn), 
dan xuat halogen khon & No (nguyén tir halogen lien két voi géc khong no, nhut CH,=CH-Cl, 
(Cy Br ), dan xuat halogen thom (nguyén tir halogen gan véi g6c thom, nhu ()- Br; 


Oo" 


Duta vao ban chat cilia edic nguyén tu halogen, ta cé 4 loai d4n xuat tuong Ung : 
flo | floro | florua, Clo | cloro | clorua, 
brom | bromo | bromua, iot | iodo | iodua. 


Tuy theo sé luong nguyén tu halogen trong phan tu ta cé din xudt monohalogen 
(CH3Br, CH3CH,Cl), din xuat dihalogen (CH,Cl,, CICH,CH,Cl), din xuat trihalogen’ 
(CHCl, CICH3CH(CI)CH,Cl) va dan xudt polihalogen (CHCl). : 

Dya vao bac cla nguyén tir cacbon lién két voi nguyén tir halogen, ta c6 d4n xudt 
halogen bac 1 (CH,C1, C.H;CH>Br), dan xuat halogen bac II (CH; -CH-CH3)} va dan 
xuat halogen bac Ii] (CH3)3C-C1. | Br 


ip tgeigt 
ODay 
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Din xuat halogen c6 vai tré rat quan trong tong cdc hop chat cla cacbon, vi né cod 
nhiéu img dung trong thue té nhu Jam dung mdi, 1am thuéc chia bénh, thudc tri sau, V-V... 
Mat khdc, dan xuat halogen c6 kha nang phan tmg rat cao nen ching dugc dung trong 
téng hop hitu co. Dan xuat halogen 1a cau ndi gitta nhiéu loai hop chat hiru co khac nhau. 


Thi du : 
CH,CH, > CH;CH,Cl -> CH,;CH,0H > CH;COOH > CH,COOC)Hs ... 
Hoac : C.H5CH3 —_- C,.H,CHCh, —_> C,H,<CHO —_> C.gHsCOOH +> C,H;CONH 2 — 


Na 
C,.HsCCi, —_> C,H,;COOH —_ CgH,;COOC.Hs aes 


- DONG PHAN VA DANH PHAP 
1. Danh phap 
C4c din xuat hatogen duge goi theo ten péc — chitc, ten thong thudng va tén thay thé. 


a) Danh phdp gdc — chute : La su té hop tén cha géc hidrocacbon va tén cla halogen 
tuong tng dudi dang halogenua. 3 


Thi du : CH,CH,Br (Oy CH,-Cl 
Etyl bromua Benzy! clorua 
b) Tén théng thuong 


Mot sé tén théng thuong khdc cha cdc dan xuat halogen ciing duge IUPAC lhuwu 
ding nhu - 
CHCl, : Clorofom 
CHBr, : Bromofom 
CHI, : Iedofom 
CHF, : Florofom 


CCL, : Cacbon tetraclorua, V.V... 


¢) Tén thay thé 
Theo danh phap thay thé, ten cha din xudt halogen bao gom tién t6 halogen (prefix) 
hoac halogeno cong vai ten hidrocacbon (hidrua nen) va chi s6 chi vi tri (locant) ctia 


nguyen tu halogen. 


ot os 
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Thi du : CH; ~CH-CH;3 
1 
2-Clopropan (2-cloropropan) 
- Khi danh s6, halogen trong mach phai-cé chi sé nhé nhat. 
Thidu: CH; -CHCH,CH,C(CH;)3 
cI 
_2-Clo-5,5-dimetylhexan 


~ Trong ankeny] halogenua hay ankinyl halogenua, phai uu tién lién két bOi ri mdi 
dén nguyén tit halogen. 


Thi du : 
Cl CH3 
OQ ; CH3 —-C-—CH,CH>5C=CH 
Br 
3-Cloxiclohex-1-en 5-Brom-5-metylhex- 1-in 


- Trong dan xuat halogen, c6 nhiéu loai halogen khde nhau thi sap xép theo van 
chil cai : 
I 


O | CFCIBrI 


Br 


| -Brom-4-iotbenzen Bromclofloiotmetan 
CHC H-CH-CH-CH2 ~CH-CH3 
| } 
CH3 Br CH; | Cl 
3-Brom-6-clo-2,4-dimetylheptan. 
~ Khi tat ca cdc nguyén tlt hidro. trong phan tir hidrocacbon duoc thay thé hét 
bang cdc nguyén tit halogen thi. thém tiép dau ngit perhalogeno (perfloro, percloro, 
perbromo,...) vao tén cia hidrua nén ma khong can dén s6 chi Vi tri cua nguyén ti 
halogen. 
Thi du: CChCCLCCI, — 


| Percloropropan 


Bang Vil-1. Tén g9i ctla mét sé dan xuat halogen 































































































































CHCl Mety! clorua Clometan . 

- CH,CH,Br Etyl bromua Brometan 
CH,CH,CHol n-Propyl iodua \-lotpropan 
CH,-CHI-CH, Isopropyl iodua 2-lotpropan 

_CH,CH,CH)CH,Br a-Butyl bromua |-Brombutan 
CH,CH,CHBrCH, sec-Butyl bromua ?-Brombutan 
CH,CH(CH,)CHBr —_| Isobuty! bromua 1-Brom-2-metylpropan 
(CH3),CBr tert-Butyl bromua 9-~Brom-2-mety!propan 
CH,=CH-I Vinyl iodua jotetilen 


CH,=CH-CHBr 
CH,-CHBr, 
CIHC=CHCI (cis) 
CIIC=CHCI (trans) 
CH.-Br 


@) CraO 
CHCh | 


2. Déng phan 


Anlyl bromua 3-Bromprop-!l-en 
| .1-Dibrometan 
cis-Dicloeten ((Z)-Dicloeten] 


trans-Dicloeten [(E)-Dicloeten] 


Etyliden bromua 
cis-Dicloetilen 
trans-Dicloetilen 


Phenyl bromua Brombenzen (Bromobenzen) 


o-Tolyl bromua o-Metylbrombenzen 





Benzyl clorua Phenyl clometan 









Benzyliden diclorua 
(Benzal clorua) 


Pheny! diclometan 


Din xudt halogen c6 hat loai déng phan 1a déng phan cau tao va déng phdn cdu 
hinh (déng phan hinh hgc va déng phan quang hoc). | 


a) Déng phdn cdu tao 


a 


Dan xuat monohalogen cia ankan cé hai loai déng phan cau tao la déng phan vé 
mach cacbon va déng phan vé vi tri nguyen tu halogen. | 


Co so dé xét cdc déng phan cfu tao cua din xudt halogen 1a tir mach cacbon dén vi 
tri nguyén tu halogen trong mach do. 

Néu Ja mach ho, khong no thi xuat phat ti mach cacbon dén v1 tri lien két boi 161 
mdi dén vi tri nguyen tr halogen. : : | 
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Néu la mach vong thi xét cdc loai vong cé thé cé dén V1 tri lién ket bdéi trong véng 
ror mdi dén vi tri nguyén tt halogen. 


Thi du : Hay viét cong thife céu tao cla cdc dong phan tmg vdi céng thie phan tt 
C,H5Cl. 
Ung voi céng thite phan tir trén thi mach cacbon cé thé nhw sau : 


C-~C-C-Ci(m) ; C-C-C (n): 
a | Z~\_ (p) va | (q) 


C 
Chi cé m va n mdi c6 lién két déi. 
Tu om: CC-C-C > C=C-C-C(m)) 
C--C=C-C (my). 
n: C= -cO 
Cc 
_. Cén p va q chi c6 mot loai mach. 
Sau do dua nguyén tit clo vao cdc vi tri dé tim cdc déng phan cau tao. 
Nhu vay m, sé c6 4 déng phan : | 
CH,=CH-CH,-CH,C1, CH,=CH-CHCI-CHs, 
CH,=CCI-CH)-CH;, CHCI=CH-C,H. 
m,¢62d6ng phan = : CH,CI-CH=CH-CH, , CH;-CCI=CH-CH, © 


| CHDC! 
nc62déng phan: CIHC=C(CH;), ; CH, on 


p cdo 3 déng phan ZN cH, An aq . Ava 
q chi cé | déng phan : ae Cl 


b) Dong phan hinh hoc va déng phan quang hoc 


+ Déng phan hinh hoc. Thi du : hai d6éng phan c4u tao cla m, cé déng phan hinh hoc 


H 
me Joan: | ac L 
por fN 
(Z) hay cis-1-Clobut-2-en (E) hay trans- 1-Clobut-2-en 


‘fe.e 


CH H CH CH. 
~ Cc : No vo 
fo oN fo 

Cl CH; Cl H 


(Z) hay cis-2-Clobut-2-en 


Mot déng phan cia p cé déng phan hinh hoc : 


H 
Cl 
CH, 


cis — 1-Clo-2-metylxiclopropan 


+ Déng phan quang hoc 


(E) hay trans-2-Clobut-2-en 


H 


CH, 


trans — 1-Clo-2-metylxiclopropan 


Thi du trong cdc déng phan cla m, co déng phan quang hoc sau : 


| | 
Heeunt C — 7 C hue 
on” CH=CH, CH,=CH Neu, 


(R)-3-Clobut-!-en 


(S)-3-Clobut- l-en 


Mot déng phan cau tao cua p cing cé déng phan quang hoc : 


a CH, : w 


D6n¢g phan E cho | cap déi quang cho 1 cap abi quang (DL) 


Cl LSP WS CH, ! oH is Cl 
Péng phan Z cho | cap déi quang (DL) © 


D6i voi xiclopropan cé 2 nhém thé dong nhat (nhu clo, v.v...) & vi tri 1,2 thi déng 
phan cis (Z) khéng hoat dong quang hoc. Né 14 loai déng phan meso : 


ZS 


Cl Cl 
con déng phan trans (E) lai cho | cap déi quang : 


~~ 


Cl 
E (cap doi quang) 
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ll - PHUONG PHAP DIEU CHE 


1. Halogen hoa truc tiép hidrocacbon 
a) Thé nguyen tit hidro cia ankan va xicloankan cé vong trung binh 


Phan tng clo quang hod d& dugc su dung trong céng nghiép dé san xudt mot hén 
hop cae ankyl halogenua tiv hidrocacbon cia d4u mé. Phan img xay ra theo co ché géc. 


Cl» whv Cl Cl5 Cl, 
CH, THe, CHCl THC CH>Cl, “TACT” CHCl, — Hel” CCl 4 
Metan Metyl clorua Metylenclorua Clorofom  Cacbon tetraclorua 


CICH2 — CHCH,CH; + (CH3)2CCICH)CH; 
CH; ~CH-CH) - CH; G2 , CH; 


CH; + (CH, )o CHCHCICH, + (CH; )o CHCH,»CH>Cli 
M6t s6 vong loai trung binh sé bi thé nguyén tur hidro bang halogen. 


- HCl 


Aiclopentan Xiclopentyl clorua 


— Cl 
(+ ch es Cy 


Aiclohexan Aiclohexyl clorua 


Néu xiclopropan téc dung véi Cl, 6 xtic tac FeCl, sé cho san phdm céng m6 vong : | 


LNW + Cl, FeChs CICH,CH»CH,Cl 


Xiclopropan thé, nhu metylxiclopropan, tac dung voi HBr ciing cho san phdm céng 
mo vong : | 
CH, \ + HBr ——~+ CH,-CH,CHBr-CH, 
b) Halogen hod anken, ankin 


+ Thé nguyén tir hidro cha anken. 


Phan tmg chi xay ra voi anken thap va vdi clo 6 nhiét dé cao. Phan img xay ra theo 
co ché thé géc. 


CH=CH, + Cl, 7 ©, cH=cH-cl+ HCI 


Vinyl clorua 
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CH)=CH-CH, + Cl _400-500°C_, CHy=CH-CH,Cl + HCl 
3-Cloprop-1-en (anlyl clorua) 
Br, tac dung véi anken chi cho san phdm cong, nhung néu dung N-bromsucxinimit 
(NBS) cé thé thé nguyén tu hidro & vi tri anlyl bang nguyen tir brom. 
O 


C7 CCl, C7 
CH,=CHCH, + [Ne S++ CH,=CHCH.Br + [ON 


(NBS) 3-Bromprop-l-en 
a (CH,),C-NEN-C(CH3)2 nent C(CH,) CH —CO 
Cy + LN Toa, 3 oF bs -00 >NH 
(NBS) 


3-Bromxiclohex-!-en 
(hiéu suat 70%) 


+ Cong phan tir halogen Hal, (Cl,, Br) hay Hal-Hal’ (iC, [Br, BrCl) vao anken cho 
‘din xuat dihalogen. | | 


CH,=CH, + Br. ——> ‘BrCH,CH,Br Etylen dibromua 
‘CH, CH: CH 
Cl H : | 
Va = oN + C2, — Cl (+) 2,3-Diclobutan 
H H CH; 
Z-But-2-en 
CH; H H3 
NSF H-+_Cl | 
C=C + CL, — | Meso-2,3-diclobutan 
/ \ H Cl 
CH, CH, 
E-But-2-en ~ 


(CH3),C=CH, + ICI _Heth _, (CH3)C- CH 


Cl 
3-Clo-1-iot-2-metylpropan (67%) - 


Jra+ 


Cl 
(B)-1,2-Dicloxiclohexan 
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+ Cong halogen vao ankin va cdc ankadien lién hop 
Ankin va ankadien cé thé cOng 2 phan tu halogen cho din xuat tetrahalogen : 
| H Br 
CH=CH + Br So, re = oe aq Bry CH —- CHBr, 
Br H 
Voi ankadien lién hop : 


CH» -CH~CH=CH, 
CH, =CH-CH =CH>+Br + Br : + Bt rH ~VH-CH-CHp 
. BrCH» —CH=CH-CH)>Br Br Br Br Br 
Néu cho hexa-1,3,5-trien tic dung vGi Br 


2 VGi luong déng phan tir sé cho san phéim 
cong 1,2, san phdm cong 1,4 va san pham céng 1,6. Néu cé ca lién két ba va lien két déi 
trong phan tu thi lién két ba phan lmg kém lién két déi : 


CH=C~CH)~CH=CH3 + Bry ——S“t_ CH=C-CH ~CH-CH) -Br 
-20°C, (1:1) { 
Br 
¢) Halogen hod aren 


Tac nhan phan tmg cé thé dung Cl, hay Br, khéng ding F, va I,. 
+ Néu c6 anh sang, thi phan ung halogen hod aren xay ra theo co ché thé géc va 
oO nhdanh : 


(O)-cn,cn; +Cl —8, (C)-cucica, + HCl 


(O)-cH, 2s, (O)-cH,0 2» ()-cHa, n> (O)-car, 


Benzo clorua 


Benzyl clorua _ Benzal cloriia 


(benzyliden clorua) 
Cting cé thé ding N-Bromsucxinimit 


(NBS) véi su cé mat cia peroxit dé diéu ché 
cac dan xuat halogen duoc thé 6 nhdnh cia aren : | 
CH3 | 


CH>Br 
NBS, CCl, 
OO tia of 
[-Metylnaphtalen 1-Brommetylnaphtalen (hiéu sudt 70%) 
+ Néu ding cde xtic tac JA axit Lewis (AICI, BF;, SnCl, ZnCly, FeCl,,...) trong 
phan ting halogen hod aren, thi cdc halogen sé thé c4c nguyén tix hidro & nhan, . 
Trong phan tmg halogen hod aren, thi du phan tng brom hod benzen, cé thé ding 
mot 


s6 kim loai va phi kim (nhu sit, 1,) lam xuc tac, thi qué trinh cfing xay ra nhw trén. 
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2Fe + 3Br, ——> 2FeBry 


FeBr, + Br. <2 Br'[FeBry <= Br* + [FeBr4} 


Ol +B — > @ _nhanh Oye +# 
| H Br | 
Axit Lewis luén dugc sit dung lam xtic tac, tham chi véi ca cac ankylbenzen vi no 
cho phép canh tranh tot hon gifta phan ting thé electrophin va phan ung thé theo co ché 
géc tu do. Trong cac phan img nay, thuong cho mét hén hop cdc san pham. Nhu trong 
phan img clo hod toluen, cac san phém tinh khiét d6i khi tach ra rat kho. 7 


CHa CH; CHs 
4 CG, — 2 + 
2 ~ HCl Cl 
a 
Toluen o-Clotoluen p-Clotoluen 


+ Néu dun néng dén 50°C, hoae cho 4nh sng mat trot chiéu truc tiép, hoac co anh 
sang tir ngoai chiéu vao hén hop gém benzen va clo thi phan tmg cong se xay Ta. 
GO 
CH #301, E> CoHCle 
Hexacloxiclohexan 


4+ Naphtalen cé thé bj thé 6 vi tri a - 


. Be 
CChy | 
* Bry —HBr 


Naphtalen o-Bromnaphtalen (1-bromnaphtalen) 


+ Anthraxen va phenantren dé tham gia phan img cong va thé voi brom g vi tri 9, 10. 


Br 
Fe 9-bromanthraxen 
Br 
| 9,]0-dibrom- 
ACO +s 1 O00 
-anthraxen 
| Br 
3 Br 
CCl, 9,10-dibrom- 
B 


-anthraxen 


r 
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2. Céng HHal vao cac hop chat chua no 
a) Voi anken 


Khi ding tac nhan HHal (HCI, HBr, HI) tac dung véi anken khong déng bac, phan 
img xay ra theo co ché Ag va tuan theo quy tac Maccopnhicop. Riéng HBr, khi cé mat 
ox hay peroxit (RO), phan img xay ra ngugc Maccopnhicop do hiéu ting Kharat theo co 


ché Ap. 
oo 
CH3;CH=CH, + HC] —> CH,—-CH-CH, 
Br 
_Khéng c6(RO) ..._. CH;CHCH, 
CH3;CH=CH, + HBr | 
___ (ROY CH3CH2CH»Br 
(O)- CH=CH, + HCl —> (O)- CH-CH 
; Ct 
Ororeon, «mm 222. ©) acm 
(85%) 
b) Voi ankin 


Phan img céng hop HHal vao ankin dién ra qua hai giai doan nhung giai doan 2 khé 
hon giai doan 1. 


CH=CH ae, CH,=CH-Cl i809 CH, -CHC1, 


Khi cong HBr vao ankin khéng déng bac cé mat peroxit hay oxi, phan ling xay ra 
theo co ché géc, trai quy tac Maccopnhicop. 


HBr + CH;—C=CH are CH;CH =CHBr 


cj) Voi ankadien | 


Axit hipohalogeno, hidro bromua va hidro clorua tic dung v6i ankadien giéng nhu 
brom, clo cho san pham céng 1,2 va 1,4. 


_ CH) =CH-CH=CH, + HBr —> CH; -CH=CH-CH)Br + CH, =CH-CH-CH; 


Br 
(san phdm céng 1,4) (san phdm céng:1,2) 
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3. Di tir ancol 

Muén diéu ché din xuat halogen tir ancol, ngudi ta co thé sit dung nhiéu tac nhan 
halogen hoa khac nhau, nhu : HHal (HCl, HBr, HY) ; PHals; (PCl,, PBr3, Pls) ; PCI; ; 
SOCI, ; SOBr,;COCI, va POCIs. 

+ Véi HHal, thi du : 

CH,CH,0OH + HBr =— CH;CH>Br + HO 

Day 14 phan ting este hoa gitta ancol va axit v6 co, mu6én can bing chuyén dich 
sang phai, ngudi ta thudng dung axit H,SO, dac hay ZnCl, khan dé lam xtic tac va 
hut nude. 

Kha nang phan tmg giam theo thu ty sau - 

HI > HBr > HC 
R,C-OH > R,CH-OH > R-CH,OH 

Theo thi ur trén thi HCl cé6 kha nang phan img kém nhat khi tac dung véi ancol bac 
mét va bac hai, né chi phan tng khi thém ZnCl, khan. Hén hop axit HCI dac va ZnCly 
khan goi 14 thuéc thir Lucas. | 

Phan img xay ra theo co ché Syl hay Sn2, nhung thudng uu fien theo co ché 
Sx 1, nhat 1a ancol bac II va bae M1. 

Phan img thuong ding dé nhan ra ancol cdc bac (ancol bac ba xay ra tue thdi, ancol 
bac hai c4n vai phut,.cén ancol bac mot khong phan ting 6 nhiét do thutng). Nguoi ta 
cén ding photpho halogenua (PHals, PCI1,), thionyl halogenua (SOHal,), ‘photgen 
(COCI,) hay POC], dé diéu ché cac dan xuat halogen. 


3ROH + PCI; = 3kC + - H,PO, 
3ROH +  PBr; = 3RBr +  H,PO, 
3ROH ++) PL. = 3Ri +  H,PO; 

ROH | + PCI, > RA + Pocl, + HCl 
ROH + COC, > RC + CO, + HCl 
3CH,0H + POC), > 3CH2Cl + HPO, 


(Metanol) (Photpho oxiciorua) (Metyl clorua) (Axit photphoric) 
Photgen ddc nén it duge su dung. | 


Khong diing ancol bac I tac dung voi PCI; dé diéu ché ddan xudt halogen, vi no cho 
san phdm chit yéu 1a este cla axit photphore. 
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3CH,CH,OH + PCl, ——> P(OCH,CH3); + 3HC1 


Trong cdc phan Ung trén, khi c6 diéu kién cé thé xay ra phan tmg chuyén vi : 


CH, CH; CH; 

| HCI | + ~H,0 + 
CH; -C-CH,OH —HC1y CH; -C-CH,0H, —“#> CH3-C-CHy 

| , 

CH; CH; | CH; 


Ancol neopentylic 


Cl 
- + 
CH,-C-CH,CH, 9 ¢#S CH3—C-CH,CH, 
a | 
CH; (CH 


tert-Amyl clorua 


4. Di tu mudi diazoni thom 


Muén cé arendiazoni ta phai di tir amin thom bac mét cho tac dung véi axit nitro 


HNO, trong m6i truéng axit va 6 nhiét dé thdp (0° - 5°C). 


On: + - 
AtNH, + HNO, +HC] —22-“» Ar-N=NCI + 2H,0 
Khi thay thé nhém diazo bang c4c nguyén tir halogen khdc nhau (F, Ci, Br, I), cAn 
 tién hanh trong nhitng diéu kién khdc nhau va cdc tac nhan thich hop. 
a) Diéu ché cdc ddn xudt flo thom. Phan ting Siman (Schiemann) 
Khi cho thém dung dich dam dac cia natri bo florua NaBF, hay kali bo florua 
KBF, vao dung dich muéi diazoni, sau dé dun néng sé thu duge dan xuat flo thom : 


CeHsN3CIr REEL, CgHsN3BE; > CeHsF + BR, + Np 


Florobenzen 


Ciing cé thé diéu ché mu6i diazoni trong axit floboric HBF, : 


NH, N; BF, F | 
O 8 © + © sms 
HBF, | ; 
OCH, OCH, OCH, 
’ p-Anisidin p-Floroanisol 


2-HHHCa 2 | | 17 


Phan tmg cé thé xay ra nhu sau : 

ArNi BR, —> Ar* + Ny +(BR, 

Ar’ (F-BF,] ——> ArF + BF; 
b) Diéu ché cac ddn xudt clorua, bromua thom ; ArHal 
+ Phan tmg Xanmayo (Sandmeyer) 


Khi cho muéi diazoni tac dung véi muéi déng (1) (CuCl hay Cu,Cl,, CuBr hay 
CugBra) trong diéu ki€n dun nong ta sé thu dugc din xuat clorua hay bromua thom : 


a 
2 "9-8°C HCI, t° 


+ Phan ting Gattecman (Gattermann) | 
Ciing phan tng tren, néu ding déng kim loai lam xtic tac thi phan tng duge goi la 


phan ting Gattecman. 


CH, | CH, 
N, Br Br 
oO Bru, o LN, 


C4c phan img trén duge tng dung rong rai trong téng hop hitu co. 


c) Diéu ché cdc ddn xudt iodua thom 


Khi dun néng dung dich muéi diazoni va Ki trén ndi cach thuy, ta cé thé diéu ché 
duoc 1odoaren. | 


C.HsN3Cl_ + KI 1, C.eHs5l + No + KCl 


p-CH,CgHgN3HSO] + KI ——> p-CH3C¢Hyl + N2 + KHSO, 


5. Cac phuong phap khac 
a) Ankyl hoa anken 
Voi su cé mat cla axit Lewis, anken bi ankyl hod boi anky! halogenua. 


(CH; ) CCI + CH> = CH> acne (CH, ’ CCH,CH)Cl 


b) Phan huy mudi cia cdc axit cacboxylic 
Phan ting Hundicko (Hunsdiecker) 


18 


Khi cac muéi bac hay muéi tali cla axit cacboxylic dugc xu li voi brom thi nhém . 
cacboxyl chuyén thanh cacbon dioxit (CO,) va ankyl hay aryl bromua dugc tao ra : 


(CH3)3CCHCOOAg + Br. 4+ (CH3)3CCH>Br + AgBr + CO} 


Chi tetraaxetat cling duoc su dung trong nhiéu trudng hop khdc nhau dé phan huy 
axit cacboxylic : 


Po(O~C-CHs) 
one Cy 
+ l, ———,,—— ~~ + CO, 
Pb(O-C-CH; ), 
I 
CH,CH)CH,COOH + Lil on CH,CH,CHyI + CO, 


‘¢) Di tit hop chat co — kim 
C,H;sHgCl + Br, — C,H.Br+ HgClBr | 
2C,H;HgCl + 21, — 2C,H.I + HgCl, + Hel, 
CH sMgBr+1, > CHsI + MgBri (diéu ché din xudt halogen day béo) 


IV - TINH CHAT VAT Li 
Tinh chat vat lf cua din xudt halogen phu thuéc vao thanh phdn va c4u tao cla géc 
hidrocacbon ciing nhu ban chat va sé luong cdc nguyén tir halogen cé mat trong phan tw. 
1. Trang thai 


Cac ankyl halogen thap (CH3Cl, CH3Br, C,H.Cl...) 14 céc chat khi. Mety! 1odua, 
etyl bromua va phn lén céc ankyl halogenua khdc la nhimg chat long. Cac dan xuat 
halogen thom, cdc dan xudt di va polihalogen la nhiing chat long. Mét sé p-dihalogen 
thom va cdc d4n xuat thé halogen nhiéu lan 1a nhiing chét ran. 

Thi du : c{C)- Cl, CBr, CHI;, CCl, c6 nhiet do néng chay tong tg 1a 53°C, 
92°C, 119°C va 187°C. | 

2. Nhiet dé séi_ 

So véi hidrocacbon cé cing bé khung cacbon, cdc dfn xuat halogen cé phan tu khéi 


Ién hon va cé dé phan cuc ciing lén hon, nén cdc din xudt halogen cé-nhiét d6 sdi cao 
hon hidrocacbon tuong ting. 
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Thi du : Nhiét do s6i cla pentan 1&4 36°C nhung cua bromopentan 1a 129,7°C. 


C} cdc dan xudt halogen cé cing khung cacbon thi diém s6i va kh6i luong riéng (D) 
tang dan tir din xuat flo dén dan xuat iot. 


floro < cloro < bromo < iodo | 

Cac din xudt halogen cé cing. s6 nguyén tu cacbon va chita cing mot halogen thi 
diém s6i giam dan tir bac I d€n bac HI do luc hit Van de Van giam. 

3.D6tan ~ | 

Cac din xuat halogen cé lién két céng hoa tri nén hau nhu khong tan hay it tan trong 
nudc nhung lai tan dé dang trong cac dung méi hitu co, nhu C.H,¢, CgHsCH3, CgHy(CH3)2, 
(CH3),0. Mot s6 dan xuat halogen cung la nhiing dung méi hitu co rat thong dung (CHCl, 
CCl...) 

4. Tinh chat phé 

a} Phd héng ngoai (IR ) 


Quan g phé héng ngoai (IR) cua cac din xuat halogen ¢é cuc dai hap thu manh, dac 
trung cho lién ket C-Hal. Dao dong hoa tri v cla cdc din xuat halogen nhu sau - 


Ve-g : 1400 - 1000 em™ 
Nec, : 800 — 600 cm” 
Vo-pr : 750 - 500 cm” 
Vo-p: ~ 500 cm | 
bh) Phé tu ngoai (UV) 


Tuong tu nhu cac hidrocacbon tuong ting, cdc dan xuat halogen hap thu ¢ ving tu 
ngoai xa, ngoai ra cdn cé cdc cue dai hap thy rat yéu & ving budc séng dai hon. 


Thi du : Benzen va cac halogenobenzen. 


Benzen trong dung méi hexan cé cac dai hap thu sau : 180 nm (€ 60000) ; 203,5 nm 
(c 7400) va 254 nm (e 204). Trong khi do, véi dung m6i 1a nude hay metanol cac 
halogenoaren cé cdc dai hap thy tir ngoai sau - 


(Oy : 207 nm (¢ 7000) va 257 nm (€ 700) 
(Oye 209,5 nm (¢ 7400) va 263,5 nm (¢ 190) 


(O)-Br - 210 nm (¢ 7900) va 261 nm (€ 192) 
20 | 


c) Phé céng hiténg tr hat nhan NMR 


+ Phd H-NMR : D6 chuyén dich hod hoc cia proton gan vdi C lai hod sp’, sp’, sp 
(xem bang III.10, TH.12, trang 179-182, Hod hoc hitu co 1). | 


Bang Vill-2. D6 chuyén dich hoa hoc "H cha halogenometan 
va cac dan xuat halogen cua etan 
(5 don vi ppm, chat chudn la TMS) 





+ Phé 3C-NMR 


| Bang Vill-3. Bd chuyén dich hoa hoc "36 otia cdc halogenometan 
(8 don vi ppm, chat chugn TMS) 





Bang Vil-4. Dé chuyén dich hoa hoc "36 cua cac hdp chat vinyl thé - 
(8 don vi ppm, chat chugn TMS) 7 


AL 


Dang hop chat: “CH =CHy . Cong thiic tinh 8C, = 123,3 + Z, v6i Z, 1A s6 gia. 


() (2) 
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— 38,10 


Gid tri chi ra & bang VIII-4 cé thé duge sit dung dé tinh toan d6 chuyén dich hoa 
hoc cia C 6 lién két doi C=C véi hon 1 nhém thé. 


(dang cis) 


(dang trans) 


(dang cis} 


Thidy: Br-CH=CH-CH, 
(a) (b) 

a) Gid tri co ban : 123,30 
Zz, (Br) - 7,90 
' Zo (CH3) - 7,90 
Tinh dude 107,50 
Do dugc 108,90 
104,70 
b) Gid tri co ban : 123,30 
Z> (Br) ~ 1,40 
z, (CH3) 10,60 
Tinh duoc 132,50 
Do dugc 129,40 
132,70 
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(dang trans) 









ee 
au [toe | aso 
ou | wan [00 
[pet | 80 [00 
ee ee 











Gia tri chi ra 6 bang VIII-4 c6 thé duoc sit dung dé tinh todn d6 chuyén dich hod 
hoc cua C ¢ lien két 461 C=C véi hon | nhém thé. 


Thidu: Br-CH=CH-~CH, 
(a) (b) 
a) Gia tri co ban : 123,30 
Z, (Br) ~ 7,90 
' Zy (CH) - 7,90 - 
Tinh duge 107,50 
Do duge 108,90 (dang cis) 
104,70 (dang trans) 
b} Gia tri co ban : 123,30 
Z5 (Br) - 1,40 
Z, (CH3) 10,60 
Tinh duoc 132,50 
Do duvec 129,40 (dang cis) 
| 132,70 (dang trans) 
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Bang Vil-5. Dé chuyén dich hoa hoc -¢ trong benzen co 1 nhom thé la halogen 
(8 don vi ppm, chat chudn TMS) 


rar] a | | 
43 
Fr | asa0_ | -143o | oso | -4a0 
aS | oo |= 2,00 
er) sao 830 | 220100 
ad 3230 [990-60 | 040 


vl Or Hal ; Oc, = 128,50 + ai 


42 















Bang Vili-6. Bd chuyén dich hoa hgc - °c cua piridin cé 1 nhém thé ld halogen 
(5 don vi ppm, chat chudn TMS) — 






Halogen 


m= | 1440 | 230 | -670 | - 
Huser | - 1310 | 070 | 480 | - 







S6 gia 6 cac vi tri thé 
Thé o vi tri s6 2 hoac 6 
(i = 2 hoac 6) 












Z34 = 254 9,10 


Thé & vi tri sé 3 hodc 5 
(i = 3 hoac 5) 





245 = 253 


436 7 “52 (390 | -140 | -090_| 

ng=tg | 270 | - | 300 | = 
243 = 45 
zu | 33,00 | - | -300_ 


VOI O Ten) = 149,80 + £9 dc—s = 123,60 + 2i5 | 
Ne? 3 Bq H123,604+%3 Beg = 149,80 + Zig 






Thé o vi tri sé 4 
(i = 4) 








Oc-4 = 135,70 + Zi4 





ys=% | -150 | 060 | 140 | = 








Hinh VII - Phé IR cia mot sé dan xuat halogen : 
A: Clorobenzen : B: 1-Cloronaphtalen ; C: 1,1,2-Tricloroetan 
D : 3-Cloroprop-l-en ; E: 2,3-dicloroprop-1-en -F: Tetraclorcetilen 
A chlorobenzene 


MCROMETERS Library ID: 395 
4550 55. 60 


—_— 
ml 





a 
A000 3000 2000 - 1500 LOUG 
Matisun Cygnus 100 TT-IR WAVENUMBLRS 
| -chloronaphthal . 
B . MCROMEIERS Library ID : 395 
25 3.0 15 40 45 50 55 6.0. 700 BD 12 Is -20 












nae eee 
PT TA 


A el es 
4000 3000 2000 
Matison Cygnus lOO FT-IR. WAVENUMBERS 


hf IAA, | 
CU 
a 


ani : | | | 


ile, 





Cc 11 24richloroethan 
MCROMELERS 











34 40 45 3.0 


a 
{7 . 


4... -- 





ee 
nena CaN A SP ae Ys 
4000 3000 





Mattson Cygnus 100 FT-IR . WAVENUMBERS 
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D : |  MCROMPTERS Library ID : 395 
2.5 30 35 40 45 50 55 60 70 80 99 10. 12. 15 20 
SS Pe A A GLA A 
[tii Try PPP PPP rye yy 
pt pee tT Pr Pee rr 
pf} {ti ty PPP Pr 

pt ttt tet i ey 
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S000 2000) 1500 L000 
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\ 
4000 3000 2000 1500 1000 500 
Mattson Cygnus 100 FT-IR WAVENUMBERS AW 
3-chloro- I-propen . 
F MCROMETERS Library ID : 395 


2 3.0) 3.5 4.0 45 44 535 6.0 7.0 #0 9.0 10 12 15 20) 








a 
| ttt tt tT 
an 
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it 

_ | 

ni 

{it § 

in 
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ee oe 

— 3000 2000 1500 1000 500 
Mattson Cygnus 100 FT-IR WAVENUMBERS ANA, 


iB 
a 

i} 
he 


* 
fat BA 


, (a) (b) (©) 
Trong pho NMR cua |-iotpropan : CH3;CH,CH 1 


e Nhém metyl (a) cho van triplet 6 ving 1,02 ppm 
e Nhém metylen (b) cho van multiplet G6 ving 1,86 ppm 
¢ Nhém CH,I (c) cho van triplet & ving 3,17 ppm. 


(a) 


(c) 


(b) 


4 3 2 | Q ppm 


Hink VII1.2. Phé NMR cia I-iotpropan 
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Bang Vili-7. Hang $6 vat li cua mot 586 dan xuat halogen 


| Tén goi : Céng thire Nhiét dé néng | Nhiét d6 soi, | Ti “ dy 
(1) (2} chay, °C (3) °C (4) 


Mety] florua CHF - 141,8 


ilelemlahehieeideiebieeie inion iii CULL TE Ce ee ae ee TT TT TTTTTTiTrTeirirerereeret tite 






















Metyl bromua | CH3Br — 93,0 
Metyliodua CH <snmmam, 26,0 
Metylenclorua |CH,CIn : 7 96,0 
Metyien bromua CH>Br) — 92,8 
Metyleniodua [CHa dt 5-6 
Clorofom CHG; — 64,0 
Bromofom = [CHBr, 8 
lodofom | CH; tid 119,0 
Cacbontetraclorua |CClg | = 23,0 
|Cacbon tetrabromua |CBrg 90,1 
Etylclorua GHC | - 1390 
Etylbromua |GHsBro tC ~119,0 
Etyliodua GQHSE -111,0 
n-Propyi florua CHACH,CH)F | = 159.0 
n-Propyl clorua CH3CHCH,C1 ___ 7 123,0 
n-Propyl bromua CHjCH CH Br | 110,0 
n-Propyliodua = |CH3;CH,CHoT | - 1010 | —s10 
Isopropyl florua (CH3),CHF | - 133,4 
opropyl clorua (CH3),CHO] | = 17,0 
sopropy! bromua (CH3),CHBr | 89,0 
propyl iodua (CH3),CHE | 91,0 
Butyl florua CH3(CH)),CH,F | 
n-Butyl clorua | CH;(CH),CH2C] | = 123,0 
ftelrreth eedibetaiadaiahenhen CH,(CH>),CH,Br 70 
By ida ee CH3(CHy),CHE | ~ 103,5 
Isobutyl florua |(CHy),CHCH)F | 
Isobutyl clorua (CH,).CHCH,Ci - 131,0 
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[sobuty] bromua (CH,)oCHCH.Br 


ee ee a a oe ee ee ee De le dds a es as el TT LEY eT gn ee * a 


Isobutyl iodua (CH;),CHCH.I 


ee EE De ee Med EEE EE eee dle 0 RY 2 es ms BH Bal 




























sec-Butyl clorua — 


eee gg ee ee me ee 


tert-Butyl clorua (CH3),CCI 


ee ee ee ee EEE EEE eM 2 ee ee es ae Be a De Bee Ra MR RR ED etidietasabslasaisl © 000 NUH U0 00 ey Be 


Anlyl bromua CH.=CH-CH,-Br 


Seer ee See eee CPUC ee ed Ke ll ll TS TY ee eT Pee nea 


Vinyl clorua CH,»=CH-Ch 











Etylen diclorua 


ee a a ee LL ee eee ee 


Xiclohexyl clorua 





POCO ttt CO ol oe RCEe Lo oo _— 


Benzyl clorua 


el Be een UDA a ee eee 


Pee eee SC soe le = 


Benzyl iodua 


eemeeeeeee aS —.: 
ee RG eR ee yd RE ER rs ss me memes no es EUHRNERAUEADQRUEAUEAEURRUERUERULR EYE PER 





Florobenzen 


ee le le eee er 


Clorobenzen 


ee sees ee tl AEE EEE AR a Be gs ms mx ends s SEAT ALONEAUOGRERUAUORERUA ES FSOTEUS ES 


Pere CCC Dol ce el ee CaCl 


lodobenzen 


ee De Ee Le se EEE Ye ee eee 2 


o-Biclorobenzen 


Se  PPeeeerTTTPTTTITITTTTITiTiiti titties ELETT LTT ELUTE eet hs ee ee eee 


p-Diclorobenzen 


V - TINH CHAT HOA HOC 


Truéc khi xét tinh chat hod hoc cha din xuat halogen, ching ta hay khao sat ban 
chat cha lién két C-Hal. Lién két C-Hal 14 lién két cong hod tri phan cuc vi c6 su chénh 
léch vé d6 4m dién giita nguyén tu cacbon va nguyén tu halogen. 
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Bang Vill-8. Dd 4m dién cua cac nguyén td 
(Thang dé 4m dlén theo Pauling thiét lap nam 1932) 


DHién tich hat nhan : +] +4 +5 +6 +7 
Cac nguyén td : H. 6 Cl, CUNO F 
Do am dién: (2,2) 8) 13,0) “B.A 4,0) 


SP OTS 
(1,9) (2,2) (2,5) (3,0) 


‘y Br 
*(2,8) 
<1 
| (2,5) 
D6 am dién cia cacbon & cdc trang thdi lai hod khdc nhau. 
Cy > C2 > C08 
(3,5) (2,8) (2,5) 


Riéng iot cé dé 4m dién bang C3 « 2,5 nhung dé phan cuc hoa cao nén cé hiéu 
ting cam lng déng va dé tach ral. 


-Khi nguyén tr halogen lién két vdi C2 sé cé su lién hgp p—n. 


GcH SA. OE 
—];+C 7 —[L,+C 


Ket qua la su phan cuc gitta =C-Hal gidm di va do dai lien két =C-Hal ngan lai, khé 
bi dit di li trong cac phan ting hod hoc. | 


Bang Vill-9. DS phan cyc va dé dai lian. két cla mét s6 dan xuat halogen 


cic 






Bd phan cuc u . 


1,538 
(don vi D [Debye]) 


1,44 
Do dai lien két C-Hal (A) 169 


Nang luong lién két cacbon — halogen giam theo thi tu: 


C-F >> CCl > CBr > Cl 
véi din xuat halogen no : 486 > 327 > 285 > 214 (kJ/mol) 
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Tir phan tich dac diém cau tao @ trén, ta thay kha nang phan ting cua dan xuéat 
halogen phu thudc vao ban chat cha cdc halogen va géc hidrocacbon lién két voi nguyén 
tr halogen dé. Kha nang phan ing cia din xuat halogen truéc hét phu thudc vao ban 
chat cia cdc halogen nhu sau : néu géc hoat dong nhu nhau, kha nang phan ting xay ra 
theo thit tu sau : : 


R-I > R-Br > R-Cl > R-F 


Nhu vay, dan xudat iot c6é kha nang phan ting 1én nhat, va kha nang phan ting kém 
nhat JA din xuét flo. Dé giai thich diéu d6 khéng thé chi dua vao d6 4m digén va dé phan 
cuc cha lién két C - Halogen ma phai dua vao d6 phan cuc hod cia ching. Dé phan cuc 
hod ca din xudt halogen phu thudc vao dé 4m dién va ban kinh nguyen tu halogen. D6 
‘am dién cia nguyén tit halogen cang nhé, déng thoi ban kinh nguyén tu halogen cang 
Ién thi lién két C-Halogen cang dé bi phan.cuc hoa. 


Bang Vil-10. D8 4m dién, bén kinh nguyén tu 
va ban kinh anion cla cae halogen | 


D6 4m dién (eV) | 4,00 | 
Ban kinh nguyén tt (A) 0,72 0,99 1,14, 
Ban kinh anion (A) 1,36 | igi 1,95 2,16 


Ban kinh anion lén hon ban kinh nguyén tu, vi nguyén tt da nh4n thém electron dé 
tré thanh anion. Thi du : ban kinh nguyén tr flo 1a 0,72 A, nhimg ban kinh anion flo la 
1,36 A. 











Neuoc lai, bin kinh cation lai nho hon ban kinh nguyen tir Vi khi d6 electron da 
tach ra khoi nguyén tit. Thi du : Ban kinh nguyén tir cha kali la 2,35 A nhung ban kinh 
cation Kali (K") 1a 1,33 A. 


Kha nang phan tmg cua dain xuat halogen con ohu thuéc vao cdu tao cha géc 
hidrocacbon lién két véi nguyén tu halogen. Vé mat nay, ngudi ta chia din xuat halogen 
thanh ba nhom : | 


+ Nhom cé kha nang phan ing binh thuong 1a ankyl halogenua va xicloanky! 
| halogenua. 
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ee 
4h > 
a 


Téc dé thé ¢ xicloankyl (dua vao s6 canh trong véng) nhu sau : 
3 <4 <5 >6<7+10 


Vv 


| Hop chat 
khong vong 





3 4 5 6 7 8 9 10 (n) 
Hinh VIII-3. Téc do thé cia céc din xuat xicloanky] 


Hop chat vong cé nhitng tinh chat dac thi riéng. Trong c4c phan ing Oni va 
Sn 2, cdc goc cua nguyén tir cacbon phan img bi mé réng dén 120° (nguyén tir cacbon 
tir lai hod sp” chuyén sang lai hod sp*). Qué tinh nay sé gay ra stic cing géc rat lén va 
t6c do thé ctia chiing nho di theo kich thuéc (sé canh) cla vong : 5 > 4 > 3. Theo hinh 
tren, xiclopentyl tham gia phan tng Sj2 tuong tu d4n xuét khéng vong, nhimg phan 
ung theo Swi lai nhanh hon hop chat khong vong tit 5 — 50 Ldn. 

Xiclohexyl, do sy can tré cia céc hidro.axial, nén phan tng Syl xay ra tuong tu | 
cdc dan xuat khong vong, nhimg phan ting Sy2 xay ra cham hon 100 Jan. 

V6i céc vong 16n hon (7 - 10 canh), do stic cang vong giam nén phan ting Sy 2 
xay ra tuong tu dan xudat khéng vong, trong khi dé phan ting Syl lai xay ra nhanh hen 
dén 500 lan. 


‘Thidu: CH;CH,-Cl ; (Br 
| Etyl clorua Aiclohexyl! bromua 


~ Nhom cé kha nang phan tig thap 14 vinyl halogenua va aryl halogenua. 


Thi du: 
friar a 3 OSE 


Vinyl clorua Clobenzen 
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- Ohai thi du néu trén, nguyén tir clo gAn truc tiép vi nguyén tit cacbon 6 trang thai 
lai hoa sp’. Do dé dé dai Hén két gitta nhém vinyl va nhém aryl vdi nguyén tir clo ngan 
lai so v6i & ankyl halogenua, déng thdi d6 phan cuc ciing nhd hon (xem bang VI-3). 
Nguyén nhan chu yéu 14 do hiéu img lién hop gifta cap electron tu do cha halogen voi 
electron x cia lién két doi trong nhém vinyl hay hé thong electron 7 cla nhan thom. 


+ Nhém cé kha nang phan ung cao 1a cac anlyl halogenua va benzyl halogenua. 


CH,=CH-CH3-Cl (C)-cH,-cl 
Anlyl clorua | Benzyl clorua | 
O day, nguyén tir halogen dinh véi nguyén ti cacbon bén canh nguyén tir cacbon 
co trang thai lai hoa sp’. | 


Nhiing phan img dac trmg va quan trong cha din xuat halogen 14 phan tmg thé 
nucleophin (4i nhan), phan tmg téch hidro halogenua va phan tmg voi kim loai. Ngoai ra 
cdc dan xuat halogen cn cé thé tham gia phan img & géc hidrocacbon (thé 6 nhan thom, 
cong vao géc chua NO V.V...). 


1. Phan iting thé 
a) Khai quat 


Phan img thé 14 phan img trong dé mét nguyén ti hay nhém nguyén tu trong phan 
ttt dugc thay thé béi mét nguyén tir hay nhém nguyén tit khd4c. Phan ting thé nguyén tir 
halogen (C1, Br, I) trong cde dan xudt halogen (RCI, RBr, RI) véi tac nhan nucleophin 
Y xay ra theo so dé phan tmg sau: 


R-Hal+ YO ES > RY + Hal” 
(Hal : Cl, Br, I) | 
Téc nhén phan ting Y_ cé thé 1a cdc anion nhu : HO , C,H,O , CN , RCOO , 
SH’, RS, NOZ, N3, NH5,I, R’-C=C, R3C~, SCN’. 
Y citing cé6 thé I& cdc phan tt tung hoa cé cap electron tu do chua su dung va cé 
thé nhudng cap electron dé, nhu H,0, CH,CH,OH, NH, ; RN Hp. 


Tac nhan nucleophin Y tham gia phan ting thé halogen nhw sau : 
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Y + 
Y chiia oxi: OH , H,0} + RHal 
R’O ,R’OH} + RHal 
R'COO- 
R'COOH + RHai 
NO3 
HO-NO, + RHal 
; HS 
Y chia Juu huynh: 
| y WS" + RHal 
R'S” | 
R'SH + RHal 
NaSCN + RHal 
Y chifa nite : NH, + RHal 
R'NH, + RHal 
R,NH + RHal 
R3N + RHal | 
NO + RHal 
N3 + RHal 
Y chtta photpho : 
R3P + RHal ——Hal_, 
Y chita cacbon : 
RiC” + RHal ——Hel 
R'C=C +RHal ——Hal 
CN” +RHal ——Hal 


R Hai 


RY + Hal - 
ROH (ancol) 
ROR’ (ete) 


R’COOR (este) 
R-O-NO, {ankyl nitrat) 
R-SH (thiol hay thioancol) 


R’SR (thioete) 


RSCN (ankyl thioxianat) 
RNH, (amin bac I) 


RR’NH (amin bac EH) 


RRN (amin bac IID) 


. 
RNR (ion amoni bac IV) 
RNO, (nitroankan) 

RN; (ankyl azit) 


+ 
-R, PR (ion ankyl photphoni) 


——-—> R,CR (hidrocacbon) 
——> R’-C=C-R (ankin) 


————> - RCN (hop chat nitrin) 


‘Sau day 1a mot s6 thf du vé phan img thé cia din xudt halogen. . 


I. Phan tng thuy phan 


RHal] + H,O oN. ROH+ HHal 


3-HHHEs 2 
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2. Phan img diéu ché ete, phan tng Uyliémxon (Williamson) 
| RHal+R’O -———> ROR’ + Hal 

3. Phan ting diéu ché este 
| CH,CH,Br + R’COO Ag’ ——> R’COOCH; + AgBr 

4. Phan img diéu ché hop chat nitrin (tong hop Konbe — Kolbe) 

RHal + CN -—> R-CN+ Hal 
5. Phan ting trao déi halogen 
axetorfl 


. CH,CH>Br +K] ——— CH,CHAI + KBr 
6. Phan img ankyl hod theo H6pman (Hofmann) 


RHal + NH; —>7q7q7> RNH2 _ Real, poe —RHAL, RN SE > R,NHal 
. a 4 
b) Ca ché phan ung 


Phan ting thé cdc nguyén tir halogen trong dan xuat halogen cé thé xay ra theo co 
ché thé nucleophin (4i nhan) don phan tir hay luéng phan tit, phy thudc vao cau tao cua 
g6c hidrocacbon, tac nhan nucleophin, dung mdi va cdc yéu t6 khac. 


© Phan tig thé nucleophin ledng phdn tit, 3x2 


YY + sun) CoHal ny yh Ce Hal a Y-Chines Hall 


a6 
ng 
S\N 
* 
4 
a 
+ 


Y + eb yy ak Hal, oe 
Hal ¥ Hal Y 
Trang théi chuyén tiép San phim 

GO trang thai chuyén tiép, nguyén tr cacbon trung tam & trang thdi lai hoa sp” va cé 
| obitan p tu do ; lién két C-Y dang duge hinh thanh déng thdi lién két C-Hal dang duit 
ra, hai lién két nay déu 14 nhing lién két do dang va yéu. 

Hé tao lien két Y-C, Y sé di vao phia d6i dign’ vol Hal di ra, vi Y va Hal déu 
mang dién tich ciing dau. Két qua 1a san pham sinh ra quay cAu.hinh, tac nhan phan img 
Y va chat phan tmg RHal déu tham gia vao gial doan quyét dinh t6c d6 phan ing nén 
phan ting Syjj2 tuan theo phuong trinh téc dé phan tng bac 2. 





v = k[Y ]{RHal] 
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eee a ae ie ie i eee ee Tee —-_ -_ 


AH 
Y-Co + Hal 


Y + 5C-Hal 





Tién trinh phan ing 


Hink Vill-4, Gian dé nang lugng cua phan ting Sy 2 


Thi du: H ‘t va 
Ho” + 0-4] > HOT Ce > HO-C +1 
—_ aN, Gre 

H H 


Bang Vili-11. Téc dé thé tugng déi cua cac halogen trong phan img Sy2 


itr fe 
ence 
ee 

(CH3)2.CH- 
a 












«Phan img thé nucleophin don phan tit, Sy} 
- Coché Swi xay ra qua 2 gial doan 
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yet mn A + Hal 

R; | 

Ry R, 

My, R,; 
oC _Y_.nhanh , ye + Ye : 
| R; | R, 
R, | "R, R, 





hién thé raxermic 


Giai doan d4u 1A giai doan cham, tao ra san phdm trung gian la mét cacbocation cé 
cau tric phang (hod gin phang). Téc d6 phan ng v = k[RHal], vo k 1a hang sé téc dé 
phan ting. Phan tmg 14 bac mét hay don phan tir vi t6c dO phan tmg chi phu thudc vao 
néng d6 cia din xuat halogen [RHal] ma khong phu thugc vao tac nhan nucleophin Y - 
| Giai doan dau xay ra cham vi chi cé su thay déi lién két cong hod tri o trong phan 
tu. Cacbocation 6 trang thai lat hoa sp* c6 cau tric phang, do dé trong giai doan sau tac 
nhan nucleophin Y~ cé thé tan cong vao hai phia cua cacbocation véi kha nang nhu nhau. 

Néu din xuat halogen d4u IA mét chat quang hoat thi giai doan 2 phai tao ra bien thé 
raxemic : : : 


mot CY 
i C—Hal mpc ; cham, Li +¥ a vA g1u nguyén cfu hinh 
me RE ES — aA 
nhanh 
‘ | a > YC Ld htnee 
| quay cau hinh 


Thuc té, phan tng Syl gay ra 
boi su raxemic hod va quay cau hinh E 
mot phan. Diéu d6 phu thuéc vao dé 
bén cia ion cacboni trung gian : néu 


~*C.-Hal a a 
f sc tl 






jon cacboni trung gian cang bén thi 
ti lé hén hop raxemic cang cao. Néu 
ion cacboni kém bén, tic Hal chura NCL: a . 

kip dit ra, Y da tan c6ng vio AHS a” 
cacbocation thi sé dé dang hon khi 
Y tan cong 6 phia d6i dién cua Hal, 
vi Y va Hal dit ra mang dién tich 
cing dau. : 





Tién trinh phan img 


Hinh VIH.S. Gian 46 nang luong cla phan tmg Syl 
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Thi du 1 : Phan tg metanol phan I-phenyl ety] bromua : 


H CyH, H 


H —H 
CH C-—Br CH,OH De: e Br — CH,O-C—— C,H, 
CH, CH, CH, CH, 
San phdm quay 
—Br- f CH,OH cfu hinh (27%) 
H ©.H;’ H H 
iy «7A 
0 6 6C” tO 
/ | \ 


CH,O-C— CH, + C,HyeeC-OCH, 
CH, CH, 





San phdm raxemic hod, 73% 


Bang Vill-12. Tac dé dung mél phan vdi caéc tac nhan khac nhau 
_ (Trong phan img Sy1) 


[RG+H Obie | + JRbei0 [= fearcvcion = 








CH,CH,CH,CH,- l CH,=CH-CH,- 
CH 3 CH ,) -O-CH,- i 0” (O)- CH,- 
| Oem 
3 
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Thi du2:— 

H H H 
Ch Hy OH | Fas CH, nw 
co +7" H ; 

bo 4 cota “> HOC + C-OH 
} | i \ / 
C,H, C,H; . . C,Hs C.Hs 
51% 49% 


OR% raxemic hod + 2% quay cu hinh 


c) Gidi thich tién trinh lap thé 


Cac phan ting thé nucleophin xay ra theo cac co ché khac nhau cfing khdc nhau vé 
tién trinh lap thé va hoa lap thé. | 


Co ché Syl : 


Trong phan img thé nucleophin don phan tu, su ditt lien két C-Hal va su tao thanh 
lien méi C-Y xay ra khong déng thoi va san phdm trung gian la ion cacboni dugc hinh 
thanh. Cacbocation cé cau tric phing va & trang thai lai hoa sp’. Chinh vi vay ma tac 
nhan nucleophin hay dung m6i tén cong vao cacbocation tir hai phia 1a nhu nhau. Néu di 
tir din xuat halogen quang hoat thi sau phan ting ta thu duge bién thé raxemic. 


Phan tmg nay thudng cho két qua raxemic hoa va quay cau hinh mét phan vi 
cacbocation kém bén, anion halogen Hal chua kip ditt ra, van an ngif phin khéng gian, 
nén Y tan cong vé phfa doi dién cua halogen. 

Co ché Sy 2 : . 

Trong trudng hop cdc din xuat halogen quang hoat phan tng theo co ché Sy2 thi 
xay ra su quay cdu hinh o nguyen ti cacbon trung tam. Lién két C-Hal (ct) bi ditt ra va 
lien két C-Y (m6i) dugc hinh thanh dong thai. Phan ting di qua trang thai chuyén tiép - 
(gia dinh cé thé cé 2 trang thai chuyén tiép) : , 


(1) ratty _-Hal , yh 
\ ; d %, Hal NL 
sontC-Hal -— : quay c4u hinh 
{2} ic Hal , a CY 
vA %, Hail — 
gilt nguyén 
cau hinh 
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Theo (1) san phdm cé cau hinh bi thay déi va trang thai chuyén tiép én dinh hon, 
vi Y tén cong & phia doi dién véi nhém Hal ciing mang mot ph4n dién tich am di ra. 
Con (2) cho san pham giit nguyén cau hinh nhung cé trang thai chuyén tiép kém bén, vi 
tac nhan nucleophin Yo" va nguyén tu halogen cling mang dién tich 4m (8 ) 6 gédn nhau. 


d) Nhting yéu té anh huong dén phan ting thé nucleophin 


Cé nhiéu yéu té anh huong dén phan tmg thé nucleophin, nhu c4u tao cha géc 
hidrocacbon trong dan xuat halogen, ban chat cla nguyén tir halogen, ban chat vA néng — 
d6 tac nhan nucleophin, dung mdi va nhiéu yéu té khac. 


+ Cau tao cha gdc hidrocacbon cé anh huéng quan trong nhat dén co ché phan tmg 
thé nucleophin. 


- Ankyl bac | : Phan ting xay ra theo co ché Sy2. 

- Ankyl bac 2 : Phan ting xay ra theo co ché Sy 1 va Sy 2 

- Anky] bac 3 : Phan ting xay ra theo ca ché Sw 1. 

~ Anlyl va aryl metyl : Thuan Igi cho ca hai co ché Syl va Sy2. 
- Vinyl, phenyl : Khé khan cho ca hai co ché Syl va Sy2. 


~- Cc géc xicloankyl cé vong 3 va 4 canh vi cé sife cang géc 16n nén khé khan cho 
ca 2 coché Syl va Sy2. 


Sn! : Roac mM > Roac 1 Ryac 1 


Sw2 : Roser > Roactt > Roa mn 


v S.2 





CH, CH iC,H,~ tC,Ho- 


- Hink VHI-6. Anh hudng cita cau tao géc R dén co ché va téc d6 phan dng RHal + Y" 
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Géc hidrocacbon cé anh huéng dén téc do phan ting thé nucleophin. Thi du d6i voi 
cic géc no, téc dé cdc phan ung the nucleophin nhu sau : 


Sy2 = CHy- > CH,CH- > (CH3)yCH- > (CH);C- 
Sui : CH,- < CH,CH,- < (CH,),CH- < (CH;);C- 


Nhu vay, néu bac cua géc hidrocacbon cang cao thi kha nang phan tmg thé theo co 


ché Sy2 cang giam va theo Syl cang tang. Truong hgp thit nhat 14 do higu ting khong 


gian cla cdc gc hidrocacbon gay khé khan cho suf tan céng cla Y vae cacbon trung 


tam, con truéng hop thit hai 14 do cacbocation cang bén cang dé sinh ra. 
+ Anh hudng cia ban chét nguyén tu halogen. 


Phan tmng thé nucleophin cua dan xuat halogen di xay ra theo co ch€é Syl hay 
Sy 2 efing déu phu thudc vao ban chat cha nguyén tir halogen. 


Trong day halogen, anh huong do nhu sau : [ > Br > C >> F .Nguyénnhan 
chi yéu 1a do su phan cuc hod cia lién két C-Hal (da dé cap ¢ trén). 


Néu géc hidrocacbon trong dan xuat halogen cé cdu tao nhu nhau thi kha nang 
phan img thé nucleophin giam theo thu ty sau : 


Hal I> Br>dCd>F 
K, 3 1 002 10° 
+ Anh huéng cilia téc nhan nucleophin Y 


Phan img xay ra theo co ch€ Sy thi t6c dé phan img hau nhu khong phu thudc 
vao néng dé va ban chat cua Y viv=k{RHal], nhing néu theo co ché Sy2 thi toc do 
phan img lai phu thudc vao néng d@ va luc nucleophin cia tac nhan Y . 

Y =k{RHalJ[Y ] 

CAc téc nhan nucleophin manh nhu OH, OR lam thuan lgi cho co ché Swn2. 
Nhiing dung méi cé tinh nucleophin yéu nhung c6 kha nang solvat hoa cac ion manh, 
nhu C,H.OH < CH,OH < H,0 << HCOOH, lai thiic ddy phan img theo co ché Sxl. 

Anh huéng cia luc nucleophin dén phan ting Sy : Trong hai co ché Syl va SN2, 
téc do phan ting thé luGng phan tu Sy2 giam theo su giam luc nucleophin. 

Su thay déi luc nucleophin cha Y 6 thé lam thay déi co ché phan ting thé 
nucleophin, tic 14 tir Sy2 > Syl hoae nguoc lal. 
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Téc dé phan tng Sy2 tang theo néng dé va luc nucleophin cla Y . Luc 
nucleophin cha tac nhan Y  phu thudc vao cau tric cha Y theo quy luat sau : 
~ Anion cé luc nucleophin cao hon phan tir trung hoa tuong tng : 
RO” >ROH ~ 
OH > H,O 
NH», > NH, 
— Luc nucleophin tang khi do 4m dién giam 
NH} > RO >HO > R,NH > ArO > NH, > F > H,0— 
I >Br >Cl >F 
HS > HO- 
C,H<S” > CyH;07 





~HO CH,OQ HCO, CH,COO CI 


Aink Vill-7: Su bién thién téc d6 thé halogen: trong RHal 
bai cdc tac nhan nucleophin khac nhau. 


+ Anh huéng cia dung m6i : 


Anh huong cia dung m6i dén phan tmg thé nucleophin rat phic tap. Cé thé khai 
quat hoa nhu sau. 


- Khéng co dung mo: thi phan ung thé nucleophin khong xay ra. 


~ Khi chuyén tir dung méi nay sang dung mdi khac, téc dé phan ting thay déi va 
cé khi thay d6i ca co ché phan img. 


4i 


Bang Vill-13. Bang téng hdp va so s4nh hai cd ché Syt va Sy2 


x 


Ca ché Mét giai doan — | 
) R-xX -xX~ R? Y~ RY YY +R-X — > YR+X- 
Hod lap thé Raxemic hod + quay cfu hinh Quay cau hinh 
mét phan | 


Vi tri cacbon trong géc Su 6n dinh c6ng huong thich hop | Anh huéng kh6ng gian 

hidrocacbon R cho phan img CH, > bac I > sec (tert = 0) 
(lai hod sp*) R,, : fert >> sec > bac! 
Vong: 3<4<5>6<7+ 10 Nhu bén 









Hai giai doan 
































Diéu kién cua phan ung 
thdny thuong 








Tac nhan nucleophin Y : 






























Halogen [ >Br >Cl >> F | 
Oxi H.0, ROH, RCOOH RO > HO > ArQ > RCOO™ 
Nite NO; > RO-NO NO; > RNO, 

N3 | N3 









Amin it dung Amin: cé su anky! hoa lién 


két bdi. 





H* + 
(R4N: —> R; NH kém hoat tinh) 






Khéng Bazo yéu tét ahat 1a dé tranh 
phan tmg tach 


Hidro Khéng LiAlH, 


Nhom di ra: Halogen I>Br>Cl>>F 


Dung méi phan cue thich hop 

















Dung méi phan cuc it anh 
huong ; Dung méi dé tao lién 
két hidro kh6éng thich hop. 


Anh huéng cia dung méi 













Phan ting canh tranh 





Phan tmg tach béi tac nhan 
nucleophin manh 






— Phan ting tach 






~ Phan ime chuyén vi 


H* (hoac BF,) : ROH, ROR 
Ag* ~: R-Hal 


Xuic tac Khéng 





42 


a 
Fe 


g, 


oS 
+g? 
* 


Thi du : Phan tng thuy phan dan xuat halogen bac I trong H,O/axeton xay ra theo 
co ché Sy2, nhumg trong axit HCOOH lai theo co ché Sy1. 

Trong co ché Syl, san phaém trung gian 1a ion cacboni. Ion cacboni 1A tiéu phan 
co nang lwong rat cao va chi duoc tao ra néu nang luong cua né duoc giai toa boi dung 
moi, nghta la tao phite voi phan ti dung mdi. 


R | R By — 
~~ + Pa _ . 
QO: --- M™ ---:O B: ---H-O—R. 
H~ ~H 
Su solvat hod cation Su solvat hod anion 


Co hai loai dung mdi. Loai thir nhat 14 dung méi cé kha nang cho proton va cé kha 
nang tao lién két hidro, nhu H,O, axit HCOOH, ancol ROH, v.v... goi 1a “protic solvents”, 
Loai nay cé loi cho phan tng Syl. | 


Loai tht hai la dung méi khéng cho proton hay dung mdi aproten “aprotic solvents”. 
Dung moi nay khéng cé kha nang tao lién két hidro va cé hing s6 dién m6i cao, nhv : 
dimetyi fomamit (CH,),N-CHO, dimetyl sunfoxit (CH,),SO. Loai nay cé Igi,cho phan 


e) Phan ting thé nguyén tit halogen 0 véng thom 
_ Cac aryl halogenua tham gia ca hai co ché Syl va Sy2 déu khd cl | _I 
khan vi nguyén ti halogen gan chat ché véi nhan thom bdi hiéu img +C Cy J+C 
va -I cua nguyén ti halogen. Loai hgp chat nay chi phan ting trong diéu O 
kién rat khac nghiét (nhiét d6, 4p sudt cao) theo mot co ché khdc véi Sy o vA 
trén. Do la co ché arin (tach, cong). 





Cl OH 
Oo 450°C, 200atm | CO H,0 
“HCl 2 : 
Clobenzen | Arin Phenol | 
(benzin) 
Thi du : | 7 CH, 
NH, 
CH, CH, 
OL NaNH, 
Cl | NH, 
Hy, 
NH, 
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Néu cdc aryl halogenua cé thém nhiing nhom hit electron manh nhu NO,, CN, 
COOH, CHO... thi phan img xay ra dé dang hon nhiéu. : : 


Thi du, phan tg sau xay ra ngay 0 diéu kién thuong : | 


Cl OH 
O,N NO, 10 O,N NO, 
= 
20 C 


NO, NO, 
Phan ting xay ra theo co ch€ Syy2 (Ar): 
O,N %. NO, | O,N \ orto, O,N < NO, 
1% +H, — _—? + HCl 
NO, NO, NO, 


- Néu thay nguyén ti clo 0 hop chat trén bang cac nguyén tit khéc cha nhom 
halogen thi kha nang phan tmg cia chung giéng nhu déi voi hep chat mach khéng vong : — 


I>Br>a>F 
Co ché arin da duoc ching minh bang nguyén tu danh dau : 
Cl NH, 


5 a - 
Oo (G] % O™-O 
——_—_——_—_> 
NH, long 


2. Phan ting tach 
Khi dun néng din xuat halogen voi bazo trong dung méi etanol xay ra phan tng 
tach hidro halogenua dé tao thanh hidrocacbon khong no. 


Thi du: CH,CH,Br + NaOH. — CH, =CH, + NaBr + HO 
Bazo duge sit dung trong phan tmg tach bao gém : 
HO7. RO-, CH;COO™, NH7, R2N™, R3N 
Cc phan tng tach thudng kem theo cac phan ting thé. 
Thi du : 3 san phim thé san phdm tach 


CH,CH,Br —C2!sONa. CoHsOH. 2°, CH,CH,OCH,CH, + CH=CH, 


(90%) (10%) 


ot 


CH3-CH-CH, —S2HsONa, CoHsOH.55°C . (CH, ), CHOC3Hs + CH3-CH=CH, 
Br (21%) (79%) 
(CHy),CBr —C2HsONa. QHSOHLSPC CH) CoCH, 
(100%) 
CICH,CH,C] S# S208, CH) =CH-Cl 
| Vinyl clorua 
CH3CH,Br-COOH —P" _, CH; -CH=CH-COOH 
Axit crotonic 


C) 
NaQH, C,H,OH _ 
C) eee C) + H,O + Cl 
cat hét lu 


Cl | 
piridin | ro 
Q pn is + CH.NH'CI 
| O 07 
Tién hanh phan ting tach cé thé di tiv nguyén liéu dau 14 vic-dihalogen : 


CH, “CH, +Zn —> CH=CH, + ZnHal, 


Hai Hal 
Thi du : 
CH, : 
. cBr H H 
Br H — CH, “So é axeton \ __ A 
H Br Jo ay na C=C + ZnBr, 
Zn 
Threo-2,3-dibrombutan £-(cisybut-2-en 
CH, © H 
7 cBr H CH 
H BCH; am / axeton \ /-> 
H Bt C— ~~ C=C 
/ “CH, fooo™N 
Zn ; 
Erythro-2,3-dibrombutan E-(trams)but-2-en 
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C6 thé ding kim loai Mg thay Zn : 
Mg + Br-CH,CH,Br —<> 
Phan tmg tach ciing cé thé di tir gem-dihalogen : 


R CH,CHBr; IKOH/anco! 


hoac cé thé di tir tetrahalogen : 


Hal Hal 


"Pig 


R-C=CH + 2HBr 


| | 
R-C—C-R’ + 2Z%n —> R-C=C-R’ + 2ZnHal2 


| | 
Hal Hal 


a} Co ché tach 


Phan ting tach cla cdc din xuat halogen cé thé xay ra theo co ché tach nucleophin 
luGng phan tir E2 hoac co ché tach nucleophin don phan tt El. 


+ Co ché E2 
So d6 chung : | 
Bl ol 5 


| _ 
Y~+ H-C-C-Hal > Y ..H.CoC...Hal® 
| | 


Bazo D4én xuat halogen 


Trang thai chuyén tiép 


—a >C=C< + Hal 


Téc d6 phan tng téch xay ra tuong tu phan tg thé nucleophin : 4 = k{RHalJ[Y ]. 


Huséng khong gian : Halogen va Hg bi tach ra o vi tri antl. 


Thi du : 
Br CH Br 
CH, CH ‘. CG 
ots ‘ CH.OM 
= Cosme ET C— C,H, chim 
H C,H. / * 
H H 
H 7 | 
HO 
1-Brom- 1,2-diphenylpropan 
(mot déng phan quang hoc thudng) 
Br CH, Br 
CH ‘ 
: C,H, CoH, awe v C,H,OH 
4 — jp a) ~ 7 nhanh 
C,H, H C H 
H ‘e oils 
HO 


[-Brom-1,2-diphenylpropan 
(mat déng phan quang hoc theéng khac) 
A6 , 


CH, H 
oe +H,O + Br 
/ 


C,H. C,H, 


Z-a-Metylstinben 


aa 
C 


=< +H,O + Br 
/ 


C,H; H 


E-a-Metytstinben 


Nhu cae thi du da néu 6 wén, ngoai san phdm E2 cdn cé san phdm Sn 2 nifa. 
+ Co ché El | 
So d6 chung : 


| | _ | 
H-C—C-Hal —_ H-c-c™ =— >C=C< + HY 
| | - i | + 


Téc d6 phan tng cua EI! giéng Syl :+=k{RHal] 





Thi du | : 
C2508 CH3CH)C-O-C)Hs 
+ 
CH3CHC(CH3)5 2TH CH3CHyC(CH3)p CH, (66%) Hl, 
7 oe 
! 
Br ;> CH3CH=C(CH )y +CH3CH) ~C=CH, 
(27%) (7%) 
Thi du 2: 
rat 
(CH3)3CBr ——— 20 (20%), CH, =C(CH3)2 + (CH3)3COH +(CH3),COC>Hs 
= a 


(36%) (64%) 
b} Hung ctia phan ting tach 
Huéng chinh cia phan tng téch tuan theo quy tac Zaixep (Zaitsev), noi dung | 
nhu sau : | : | 
Frong phan tg tach nucleophin, halogen bi tach ra citing voi hidro 6 cacbon- fice 
bac tuong déi cao hon, tao ra anken cé nhiéu nhém thé hon. Thi du : 


CH, _CH-CH CH CH, —> CH; -CH-CH=CH-CH; + (CH), CHCH CH=CH, 
CH;H Hal H CH; 
(San phdm chinh) (San pham phu) 
+ ET: Trong phan tng E1, moi dan xuat halogen déu ‘cho cacbocation. Vay hurdng 


tach khong phu thudc vao su tao ra cacbocation dé ma phu thuéc vao trang thai chuyén 


tiép (TTCT) cha cacbocation véi dung mdi (ki hiéu S) dé thanh san pham. 


H 
ait + 
(CHYSO.CHeCH, He 8 
; (A) 
CH;-CH-CH-CH, “Hl, CH,-CHCH™-cH, 5 sa 


CH, Hal CH, SH 
| (B) 
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fr) ee 
a 1 
ey 


"Pre 


TTCT (B) duoc 6n dinh béi 9 lien két CH. 
TTCT (B) bén hon TTCT (A). 


+ E2 : Trong co ché E2, TTCT cang 6n dinh, nang long hoat hoa cang nho thi téc 
d6 phan tmg cang tang lén. 


‘Thi du: 
H HOH” y —H HOH” 
HLQCH:=CH4OH = <tOH. CH,¢H-CH-CH, AOR, CH,(GCH=CH, 
H B® H Br H H a 
TTCT (B) 6n dinh hon TTICT (A) kém bén 
nhé 6 lién két CH, vi chi cé 2 lién két CH, 


| 


(E) CH,-CH=CH-CH, 
(81%) 


CH,CH,CH=CH, 
(19%) 


O TICT cia E2, dién tich duoc phan tan gitta 5 nguyén tir hay nhém nguyén tw. 
San phdm tach 1a anken néu c6 cau hinh (cis/trans hay Z/E) phu thudéc vao ban 
chat cba nhém di ra (halogen) va c4u tric cula dan xuat halogen. 


— Cac dan xuat halogen tach cho trans-anken (con cdc nhém di ra 16n nhu aryl 


sunfonat : Ar—SO3 sé uu tién cho cis-anken). 


~ Phan img tach vic-dihalogen phu thuéc vao cdu tric cha din xuat halogen. Theo 
cac thi du da dan 6 trén, ta thay : 


Threo-2,3-dibrombutan tach cho cis-but-2-en. 


Erythro-2,3-dibrombutan tach cho trans-but-2-en. 


Quy tac Zaixep-Vanhe (Zaitsev-Wagner) : 


Khi tach HHal, néu hai nguyén tt cacbon-B déu cing bac, phan tmg tach HHal sé 
uu tién tach Hg nao gan vdi cacbon cha nhiéu hidro nhat. 


Khai quat hai quy tic Zaixep va Zaixep-Vanhe : Khi téch HHal ra khoi ddn xudat 


halogen, sé wu tién tuo ra anken cé nhiéu nguyén ut He nhdt déi voi ndi doi. 


As 


BO 4,, 
ra 

@ P45 

15 


CH; ~ KOH. cy 
cH, 7 CECH CH CHE ~ancol” oy cH CH, -CH=CH-CH, 


ti Br H 3 
Cé 5 lin két CH,, (chinh) 


, CH 
3 CH-CH=CH-CH) -CHy 
” CH,~ 


Cé 3 lien két CH, (phu) 


Khi xit lf cdc vinyl halogenua hay gem- hoac vic-dihalogen vdi bazo manh, sé xay 
ra phan ting tach va tao ra lién két ba. Trong moi truong bazo manh, lién két ba duge tao 
ra khong nim & cu6i mach sé bi déng phan hod thanh lién két ba 6 cuéi mach qua anlen - 


2NaCl 


CH,CH,CH5CClyCH, + 3NaNH, —28"2.5 CHy;CH,CH)C=CNa a» CHyCHCH)C=CH | 
—Na 
-3NH, 


Pent-1-in 
Quan hé giira phan img thé va.tach 


Hai loai phan img thé nucleophin va tach luén xay ra ‘song song vdi nhau va canh 
tranh nhau. Céc yéu t6 anh huong dén hai loai phan ung. nay 1a cau truc clla gdc 
hidrocacbon, tac nhan nucleophin Y , dung mi, nhiét do tién hanh phan tmg va ban 
chat cia nhém di ra la nguyén tit halogen. * _ 


+ Anh hudng cia cau tric géc hidrocacbon : 


~ Khi tang d6 phan nhanh mach cacbon cla gc ankyl trong din xuat halogen thi 
téc dé phan ting tach E2 tang lén trong khi Syjj2 lai giam di : 


E2: (CH,),CHal > (CH,),CHHal > CH,CH-Hal 


Thi du : RBr + CH,CH,ONa _CH2CH{0"» anken + ete 


Néu R 1a géc etyl thi thu dugc 1% etilen, con (CH;CH,),0 1a 99%. Nguge lai néu 
R 1a tert-buty] thi isobutilen thu dugc 14 99%, con ete chi cé 1%. 


- Khi tang 46 phan nhdénh thi lam tang hiéu suat EF] va ti ]é E1/Sy1 cing tang 1én 
vi san phdm thé cé su ép géc R* tir 120° —» 109°5, con san phdm tach it bi thay déi. 


+ Anh hudéng cia tac nhan nucleophin Y : 


_ C4c phan ting luéng phan ti déu phu thudc vao néng do Y va ban chat cua Y , 
c4c bazo manh 1am tang kha nang tach, E2 > Sy2. 
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e 
or 
Se 


_ Phan tmg don phan ti (El, Syl) noi chung khong phu thudc vao Y vi 
» =k(RHal], nhung luc bazo cua Y ca&ng tang, kha nang tach H* cang 1én nén ti le 
El/Sy1 tang. 


Kha nang phan ting tach cang tang néu bazo cang manh (nhu OH, RO, H.N ) va 
néng dé bazo cang cao. Phan img thé xay ra wu tién véi tac nhan cé tinh nucleophin 
manh nhul,RS va $7,093. ) 


+ Anh huéng cha dung moi : 


— Trong phan img luGng phan tu (2, Sn 2), néu dung mdi cang phan cuc thi phan 
ting E2, Sy2 déu kho xay ra, nhat la E2. Do dé ti 1é E2/Syy2 giam. 


Muén E2 tang thi ding dung m6i it phan cuc. 
Dung méi .cang phan cuc thi cang lam én dinh trang thai chuyén tiép cla Sy2 
hon E2. | 
_- | . 
Sn2: y° AK ..Hal” : Dién tich 4m duoc giai toa o 3 trung tam. 


| | en 
E2: Y...H..C..C... Hal? - Dién tich 4m duge giai toa Gg 5 trung tam. 
| | : 


- Trong phan tng don phan tu (El va Sy1), khi tang d6 phan cuc cha dung moi sé 


lam tang gial doan cham 1a tao ra cacbocation R* (ca El va Syl). 


Anh huong cua giai doan sau 6 Ei khac 0 Syl. 


; CH, CH 
CH; n! CH: ac, OH® —_> CH > C- -OH 
| CH; ” CH3 
CH, — c + OH 
s 6+ ,CHz _ CH; 
CH; Ely WO..H..CHy.C | 8 C=CH 
(ir) CHa H 


GO trang thai chuyén tiép (1), dién tich dugc tap trung hon, chi giai toa o hai trung 
tam C8”. HP 
G trang thai chuyén tiép (11), su solvat hod kém, dién tich nhd, gidi toa & 4 trung 


tam nén ti lé E/S giam. 
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+ Anh huéng cia nhiét do ; 


Hai phan ting tach va thé thueng xay ra song song vA canh tranh nhau, va chung 
thuong khac nhau vé nang Iuong hoat hoa. 


Nang lugng hoat hod cia phan ting tach lon hon phan ting thé, nén khi tang nhiét 
dé téc dé phan tg tach 1én hon téc dé phan ting thé, tic ti lé E/S tang. 


Thi du : 
~140°C 


480 <> CH;3CHOCH)CH, 
* CH3CH.OH —To? CH;CH,0S03H 
~H, _ 
| ino" C , CH, =CH, 


+ CH3-CH-CH, + CoHsONa S204 (Hs), CHOCH, + CH;CH=CH, 
[ 


Br (21%) (79%) 


3. Phan tng vdi kim loai 
Dan xuat halogen phan ting vdi kim loai trong méi rong ete khan sé cho hop chat 
co - nguyén t6 (xem chuong IX), 


+ Voi Mg : Phan img cé ¥ nghia quan trong nhat cia d4n xudt halogen 1a tac dung 
vai magie kim loai cho hgp chat co - magie hén tap, RMgHal. 


- Dung magie kim loai dang bét hay v6 bao. 
- Dan xuat halogen cé6 thé mach hé hay vong thom. 
Kha nang phan ting cha dan xudt halogen giam theo tht tu sau : 
RI > RBr > RCI | 
_ Dung mét la ete khan (CH,CH,),0, we vi san phim khong bén khi cé nude : 


CHMgBr + HOH > CHy+ MP 


- San phdm 1a hop chat co-magie hén tap. Phan img mang tén Grignard va san 
pham duge goi 1a din xudt Grignard. 


Thi du : 
CH;CH,Br + Mg Ste khan _, CH,CH,MgBr Etyl magie bromua 
C.H.Br + Mg —Ste Khan _, C.H;MgBr Phenyl magie bromua 
_ Cac din xuat dihalogen tac dung vdi magie cho nhiéu san phém khac nhau : 
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Br-CH.CH,-Br+ Mg —“2“> CH,=CH, + MgBry (a) 


Br—CH CH ,CH —Br + Mg _ete khan, CH — CH + MgBr 


H2 


(d) 


Br-CH,CH,CH,CH,-Br+Mg —<“""-» Br-Mg(CH,),MgBr (©) 


C4c din xuat Hal(CH,),Hal véi n 2 4 déu cho cac san phém tong tu (c). 


+ Vai Zn, Li: 
2CH,CH,Br + 2Zn <8!" 5 (CH;CH,),Zn + ZnBrp 
Dietyl kém 
CH,CH)Br+2Li SS", CH,CHLi + LiBr 
z 
Etyl lit 


CH,CH,CH,CH,C1 + 211 C8222 _, CH,CH,CH,CHDLi + LiCl 
n-Butyl lit 
+ Voi Na: | 
D4n xuat halogen phan img véi natri thee phan img Vuyéc (Wurtz). 


- . 
2CH,CH,Br + 2Na -» ‘CH;CH,CH,CH; + 2NaBr 


VI = MOT SO DAN XUAT HALOGEN TIEU BIEU 
‘1. Dan xuadt monohalogen 


a) Metyl bromua, CH;Br 

Metyl bromua la mot chat khi déc, khéng tan trong nudc, tan nhiéu trong metanol 
va etanol. Metyl bromua duge su dung lam thuéc sdt tring nhu ding lam thudc x6ng hoi 
dé trit mot trong c4c kho chia luong thye hay ding lam chat khur trang cho cdc kho chia 
hang cia tau bién. ) 

Trong téng hop hitu co, metyl bromua duge ding lam tac nhan metyl hoa. 

b) Metyl clorua,gCH3Ci 

Metyl clorua 14 chat khi khong mau. Metyl clorua duge diéu ché bang cach clo 
hod truc tiép metan, phan ing thuong cho mot hén hop san pham. 
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en 
Asan 


“ye, 
+ ees 


Clo bv Cl C) Clo 
CHy — Ha CH3Cl Sq? CH>Cl5 ae? HCC, — Ha” CCl, 


Metyl clorua tinh khiét c6 thé duoc diéu ché bang cach cho metanol tac dung vct 
hidro clorua @ ap sudt cao. 


CH,OH + HCl —f%-» CH,Cl+H,O 


_ Metyl clorua duge ding lam chat sinh han trong céng nghiép déng lanh, lam dung 
mi va tac nhén metyl hod. 


c) Clobenzen hay clorobenzen, ()- Cio 


Clobenzen 14 mot chat léng cé nhié d6 s6i 132°C. Clobenzen cé thé duoc diéu ché 
truc tiép khi clo hod benzen voi xuc tac Fe hay FeCl,, ZnCi,, SnCl,, AlCh. 


O +a, —, or + HCI 


Ciing cé thé diéu ché clobenzen tir mudi diazoni thom : 


Clobenzen bi thuy phan trong diéu kién khac nghiét. 


I 350°C Hi 
On + NaOH yaa? (Cy + NaCl 


Clobenzen ding dé diéu ché phenol, anilin, p-diclobenzen, dac biét con dugc ding 
dé diéu ché thuéc trit s4u DDT. 


2C1{O) + G,C-CH=-0 ——~> a 6)-si Cl + H,0 


CCl, 


Clobenzen Cloral p,p -Diclodiphenyltricloetan 
(DDT) 
hay 1,1,1-triclo-2,2-bis(p-clophenyletan 


DDT ia mot loai thuéc trit sau dugc sit dung réng rai trong néng nghiép tk Dai 
chién thé gidi lan thit hai. Nha hod hoc Thuy Si Paul Miller la ngudi ddu tién phdt minh 
ra DDT. Hi€én nay, nhiéu nudéc trén thé giéi da cém sit dung DDT vi DDT rat bén va luu 
trif trong moi trudng rat lau. DDT tich luf trong day chuyén thuc phdm, do dé cé hai lau 
dai d6i véi sttc khoé con ngudi. 
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d) Vinyl clorua (viét tat la VC), CH,=CH-Cl 
Vinyl clorua 14 mot chat khi va la mot monome rt quan trong trong téng hop polime 


-~CH, -CH- 
nCH, =CH-c] —&°h_, 2 | 


ii 


Poli(viny! clorua) (PVC) 


" Ngoai ra, VC con déng tring hgp véi vinyl axetat hodc vinyl xianua (acrylonitrin) 
cho cac polime khac nhau. 


Vinyl! clorua cé thé dugc diéu ché bang nhiéu cach khac nhau. 
+ Tir axetilen : 
CH=cH + Hc —28&2 , CH, =CH-Cl 
+ Ti etilen. Tién hanh téng hop qua hai giai doan : 
— Giai doan | : cho etilen tac dung véi Cl, voi xuc tac Cu. 
CH=CH, + Cl, “> CICH, -CH)Cl 
| ,2-Dicloetan 
— Giai doan 2, tach HCI. 


CICH,CH)Cl 0, CH CH, =CH-Cl 


+ Tir etan. Tién hanh qua 2 giai doan : 

- Giai doan 1 : diéu ché 1,2-dicloetan 
CH,CH; + Cl, —“—> CH;CH,Cl + HC 
CH3CH C1 —KOH/O2ESON CH =CHy + HCI 
2HCI + = Op ——» Cl, +H,0 
CH, =CH) + Cl) —“> CICHCH,Cl 

~ Giai doan 2 : tach HCI | 


CICH)CHC1 0c CH) =CH-Cl + HCI 
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2. Dan xuat polihalogen 

Cac polihalogen cé cau tic khéc nhau va nhiéu tinh chat khdc nhau phu thugc vao 
ban chat, s6 luong va vi tri cla cdc nguyén ti halogen trong phan tw. 

Sau day sé gidi thi¢u mot s6 polihalogen cé img dung thuc té quan trong. 

asc Ge halofom | 

~ CHCl, : Clorofom 1a chat long, khong mau, cé nhigét do s6i 14 62°C. 


— CHBr, : Bromofom 14 chat léng cé nhiét dé néng chay 83°C va nhiét dé séi 
148 - 149°5. 


~ CHI, : La mot chat ran két tinh mau vang, khong tan trong nudc, nhung tan trong 
ancol va ete. Jodofom cé tinh sat tring manh. 


CAc halofom dugc diéu ché tir etanol hoc axetandehit hodc axeton... nho tac dung 
vdi halogen tuong tmg trong m6i trudng kiém. 


Thi du : diéu ché CHI, tiv CH,CH,OH theo phuong trinh téng quat 
41, + 6NaQH + CH,CH,OH —> 5Nal + HCOONa + 5H,0 + CHI, 1 


C4c phan ting xay ra nhw sau : 


I, + 2NaOH + Nal+NaJO+H,O | (1) 
CH,CH,OH+NalIO — CH,CHO + Nal + H,0 (2) 
CH,CHO + 31, +> Cl,-CHO + 3HI | (3) 
ClCHO+NaOH > HCOONa+CH) (4) 


Néu di tir axetandehit CH,CHO thi chi cén phuong trinh (3) va (4). 
Néu di tit axeton hay khai quat hod 14 metylxeton, ching ta c6 phuong trinh sau : 


R-C-CHy + 3Il, +40H” — RCOO™ +3I + 3H20 + CHIy 


Cac phan ung xay ra nh sau : 


R-C—CHs +QOH -> R-C~CH r H,0 
R-C—CH +I, > R-C—CHol +10 
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Sp: 


R-C-CHyI + OH > R-C-CHI + H,O 
R-C-CHI +1, > R-COCHI, +1 


RCOCHI, + HO™ — RCOCK, + H;0 


RCOCIz +1, — RCOCK, + 7 


O- 
| 
RCOCI, + HO > R-C-Cl3 -» RCOOH + CI3 
OH 1 


RCOO™ + CHI; 4 


Néu di tit axeton thi RCOO' sé la CH,COO . 


C4c hop chat cé thé sir dung dé diéu ché halofom 1a : etanol, axetandehit, 


axeton, axit lactic CH;-CH-COOH, axit piruvic CH3 -C- COOH, axit levulinic 
H O 
oaxetat CH, ~C- CH) —-COOCHs. 


CH; ~C—CH),CH,COOH, tri etyl axet 
O 


Clorofom cing duge diéu ché theo nguyén tac trén nhung tac nhan phan tng co 


thé thay 46i, thi du - 


Ca0Cl 
CH,CH,OH So (HCOO),Ca + CHCI, 


CH,CHO- —32,> C1,C-CHO _KOH_, COOK + CHCl, 


by Cacbon tetraclorua, CCl, 


Cacbon tetraclorua 14 mét chat long, duge diéu ché nhw sau : 


CH,+4Cl, —— > CCl, + 4HC 
SbCl | 
Cacbon tetraclorua 1a chat khéng chy khi tiép xtic véi la, bén voi khong khi va 
Anh sdng. N6é duge sit dung lam dung mdi va chat chéng chay. 
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c) Mét sé dan xudt diclo, triclo va tetraclo 


D6 1a 2,4-D ; 2,4,5-T va dioxin. 


OCH,COOH OCH,COOH 
a Cl 
7 Cl 
Cl | Cl 
Axit 2,4-diclophenoxyaxetic Axit 2,4,5-triclophenoxyaxetic 
(2,4-D) (2,4,5-T) 


“Or Or" 
Ci O Cl 


2,3,7,8-Tetraclodibenzo-p-dioxin. 
(Dioxin hay TCDD) 


2,4-D va 2,4,5-T 1a nhitng chat diét cd manh. Chat.déc mau da cam 14 hén hop 
50/50 cua hai chat 2,4-D va 2,4,5-T cé tap chat dioxin dugc hoa tan trong c4c dung moi 
httu co. Trude kia, khi rai xuéng déng ruéng va rimg nui mién Nam nuédc ta, quan d6i- 
M) da ding hén hop trén (khong pha lodng) véi lugng trung binh 14 28,06 lit/ha, tuong 
duong voi khoang 107 mg dioxin. 


Chat déc mau da cam cé tac dung diét cd va lam rung 14 céy. D6 1A mot loai chat 
doc hoa hoc chién tranh. Dioxin dugc tao ra khi san xudt PVC, son, gidy, dét rac cui, 
rom, ra, thudéc trir sau, chay rimg. Dioxin ciing duoc tao ra khi san xuat 2,4,5-T 6 nhiét 
d6 cao qué 280°C. Dioxin bat ddu phan huy & 700°C va & trén 1200°C thi bi phan huy 
hoan toan. Thoi gian bén huy 1a 10 - 12 nam. Dioxin 1a hod chat cé tinh d6c cao nhat 
hién nay. | | 


d) Hexactoxiclohexan, CHCl, - 


Khi c6 anh sdng mat troi chiéu truc tigp hoac 4nh s4ng tit ngoai vA dun nong é 
nhiét dO khoeang 50°C, benzen sé cé phan tmg-céng 6 nguyen tit clo vao vong cho san 
_ pham CpH6Cl,. 


C;H,-+ 3Cl, xe? CoHCly 
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San phdm cong tao thanh 14 hén hgp ctta 8 déng phan lap thé. Nha bac hoc Thuy 
Dién Hassel da dia ra cdu dang cla 8 déng phan lap thé cla C,H,Cl,, cdc déng phan 
nay cO su sap xép khdc nhau vé vi tri khong gian cla cdc nguyén tit clo trong phan tv. 
D6 1A lién két truc axial, ki hiéu a, va lién két bién hay lién két vanh equatorial, ki 
hiéu e. 
Dong phana : aaceece 
Déng phan® : eeeeee 
Dong phany : aaaece 
Déng phand : aeecee 
Dong phane : aeeace 
‘Déng phan 7 / aaeaece 
Déng phan6@ : aeaeee 
Déng phan& : acaeae 


Trong cac déng phan dé chi cé 
déng phan y (Gammexane hay Lindan) 
_¢6 tac dung trir sau manh va chiém 10 - 
12% hén hop. Hién nay, thuéc trit s4u 
C,H,Cl, da bi cém sir dung vi déc hai 
va bén trong méi truéng dat. 





Hinh Vili-8, Cau dang cia déng phan y (aaacee) 


3. Dan xuat cua flo 


Truée kia, cdc din xuat flo cha hidrocacbon ké ca mono- va poliflo it duge nghién 
ctu vi khé diéu ché. Nhitng nam gén day, hod hoc vé cdc hop chat co flo da duge phat 
irién manh. 


a} Phuong phap diéu ché 


Phan tmg cia F, véi hidrocacbon toa nang lugng lén va con lam phan huy hep 
chat hifu co, 1am dift ca lién két C-C va C-H. 


Thi du: CH,+2F, > C+4HF 
CH,+4F, > CF,+4HF 
Dé khac phuc hién tuong nay, nguéi ta di chon cac diéu kién phan tng ém diu hon : 
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268 
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- Pha loang flo trong khi tro nito va cho thodt nhiét nhanh bang ludi kim Joai (bac 
hay déng...), déng thoi ludéi kim loai nay ciing lam xtic tac cho phan ting : 


Cu 
C.H, + 9F, ———— > (C,F,. + 6HF 
ott, 2 ~56.5°C Ce 12 


- Cho phan tng xay ra 6 nhiét d6 thap (-187°C) vi metan rn néng chay & -184°C, 
con flo long s6i & -188°C. Tuy nhién phan tmg van né manh. 


- Dang hop chat cua flo Glo hod gidn tiép) : ngudi ta thuong dung florua kim loai 
0 trang thai hoa tri cao, nhu CoF,, CeF,, MnF,... 


2CoF, + F, +> 2CoF; 


CH,+8CoF, -—» CF,+ 8CoF, + 4HF 


CjH,,+32CoF, > C,F\, +32CoF, + 16HF 
Cé thé ding hidro florua HF dé thay thé cdc halogen khdc trong phan ti. HF 
khan la mét hod chat ré, dé kiém va trong phan ting nay cén ding xtic tac nhu SbCl, 
CrF,, SbF,.... | 
2CCl, +3HF —'s , cc. F, + CCLF + 3HCl 


2CHCI, + 3HF —2C_., CHCIF, + CHC,F + 3HCl 


CCl, CF, 
© SF, , © + SbCl, 
Agk " 


CH,(CH,),CH,Br + HF —S*" iol, CH, (CH,),CH,F + HBr 


n-Hexyl bromua n-Hexyl florua 


Phan ting thé H trong aren bang nguyén tir flo gian tiép qua hop chat diazoni : 


NH, + _ F 
© HBF,, NaNO, on 150°C © 
To? SAnEREER d 
o-5C 
Aniltin Florobenzen 
b) Tinh chat 


+ Do bén : cdc dfn xuat flo ma méi nguyén ti cacbon chi lién két voi | nguyén tu 
flo (C5H, | F, C.H,CH,F, FCH,-CH,F) rat khong bén, dé tach ra HF. 
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C4c din xuat flo cé tit 2-3 nguyén tir flo lien két vdi 1 nguyén tir cacbon thi dac 
biét tro va lai khong déc, nhue C,H, CHE, C,H.CF3, CF,CL, CH,CHF.... | 


+ Tinh chat sinh han : C4c hop chat chi chita nguyén tt flo, clo va cacbon goi 1a 
cloroflorocacbon, viét tat la CFC, ding 1am chat sinh han cho céng nghiép déng lanh va 
tic nhan tao bot trong san xudt polime x6p. Chuing con duge goi la freon. 

Freon-11 (CFCI,), freon-12 (CF,C1,), freon-13 (CF,Cl), freon-21! (CHCLF), 
freon-22 (CHCIF,), freon-123 (CHC],-CF;), freon-114 (F,CIC-CCIF,) 


Freon-12 thudng duge ding lAm t4c nh4n tao bot trong san xudt polime x6p. 
Freon-12 ding 1am téc nh4n sinh han trong may lanh. Nguoi ta thay freon—-11 bang 
freon-123 ding trong san xudt chat dép xép va thay freon-12 bang freon-22 ding trong 
ti lanh hay céng nghiép lanh. —_ 

- Diéu ché freon-12 : 
3CCL, + 2SbF, > 3CF,Cl, + 286C1, 

Freon duoc ding trong ki thuat va ddi séng (td lanh, mi phdm, son, tay, rifa). 
Ching rat tro vdi tac nh4n hoa hoc va Ii hoc. 

Néu freon khuéch tén vio ting déi luu, chiing sé gay ra hang loat phan img pha 
huy tang ozon. Dudi tac dung cia Anh sdng mat trdi, lién két cacbon-clo by dirt ra : 

>Sc-cl > 2C*+ C1" 
G6c clo nay phan huy téng ozon bang phvong phap day chuyén : 
0, ——— O, + QO’ 
ca’ +0, > 0,410" 
o°+c1i0° > CI"+0, 
Hoac clo’ +0, — Cl’ +20, 

c) Chdt tiéu biéu 

CF..=CF, : Tetrafloetilen 

LA mot chat khi 6 diéu kién thudng, cé nhiét do néng chay -142, 5°C va nhiét dé 
s6i —76,3°C. Tetrafloetilen duoc diéu ché trong. cong nghiép bang cdch phiét phan 


clodiflometan CICHF,. 


§00-1000° C 


Khong c4n xtic tac CP=CF, + 2HCI 


2CICHF, 
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Tetrafloetilen 1A mét monome, cé thé duge tring hop bang nhiét hodc tring hop 

huyén phi hay nhii tuong cho polime 1a politetrafloetilen, con goi la teflon. 
nCF,=CF, —_—> {— CF5 - CF, —l, 

Phan ing tring hgp khéi phat nhiét manh nén ft duoc sit dung. Ngudi ta hay trimg 
hop trong nhi tuong 6 nhiét dé 70 - 80°C, ap suat 40 - 100 atm vdi chat xuc tac tao gdc 
1A peroxit (benzoyl peroxit, hidro peroxit...) hay hgp chat azo, diazo. 

Thi du : 

C.H;NH-N=N-C,H, : Diazoaminobenzen 
NC-C(CH;),N=N(CH,),CN : AIBN ; o,a.’-Azobisisobutironitrin 
C,H,OOCC(CH,),N=N(CH,),CCOOC,H, : Dietyl este cia axit azodiisobutiric 

Tring hop nhii tuong thi nhiét phan ting duoc giai phéng nhanh, tranh duge qua 
trinh phan tich san phdm polime. 

Cfing cé thé tring hgp huyén phi trong nudc 6 nhiét dO 55°C, ap sudt 7,5 - 25atm 
vdi chat kich thich 1a peroxit. | 

Teflon 1A polime nhiét déo, c6é tinh bén cao voi cdc dung mé6i va cdc chat hod hoc 
cé tinh 4n mon. Teflon mém déo trong gidi han nhiét d6 rong (tir -190°C dén +300°C) 
va c6é ti khéi lén nhat trong cac polime : 2,2 - 2,3-kg/cm”. Teflon cé d6 bén kéo 1a 245 - 
315 kg/cm’, bén nhiét & 130°C, hap thu nudéc rat it. Teflon 14 polime nhiét déo nhung lai 
cé nhiét dé mém hod cao dén 327°C. G nhiét d6 cao hon 300°C, teflon bat dau thang 
hoa, khéng néng chay, phan tich cham cho monome va mot lugng nho dan xuat flo Gg thé 
khi. Teflon bén véi cdc téc nhan hod hoc vuot tt ca cdc vat liéu polime (tu nhién va téng 


hop), c6 tinh bén véi méi truémg cao hon ca vang va platin. Teflon duge phu lén cac dé 
gia dung nhu chao, néi, xoong dé chéng dinh va 1am 1ép 16t trong cac dién tro. 


Cdéu hoi én tdp 


1. Tim cdc déng phan c4u tao tng v6i c&c céng thie phan tt, goi tén theo danh 
phap IUPAC déng thai phan biét bac cla cac dan xuat halogen sau day. 
a) C4HgBr b) CeH4,Cl 


c)CyHeCl dd) C,H Br 
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2. Hay hoan thanh so dé tong két chuong dn xuat halogen sau 1 bang cach thay cac 
ki hiéu (A, B, X, Y) bai cac céng thitc ‘ong quat 


Phuong | A, Tinh 
phap A chat 
diéu 2 hoa 
ché Ay hoc 





VOIA,, Ao, Ag... la chat dau, B,, B., B; la cc san pham, con X,, Xo, Xs, Y4. Vo, Ys 
la cac tac nhan phan (tng. 


3. Cho cac phan ting : 
a) CH,-CH=CH, + HBr —_> 


b) (©) CH-CH -CH; +B > 
Hs 


Cc) CH, 
| SCH~CHy + HBr > 


d) CH;CH=CH, + Br, —ddNacl , : 


e) CHy ~GH—CHp —CH-CHg _KOH/etanol 


CH, Cl 
f) CH ~CH=CH-CH~CHy + HCl —» 
CH, 


Hay bé sung cdc diéu kién dé hoan thanh cdc phan tng trén va trinh bay co ché 
phan tmg (a) (b) (c) va {e). 

. Lay 2 déng phan threo-2,3-dibrombutan va erythro-2,3-dibrombutan cho tac dung 
voi Zn trong axeton, Hay tim cac san pham duce tao ra-va cho biét c4u hinh cla 
c4c san pham dé, déng thoi goi tén theo hé thong R, S cla céc chat déng phan 
dau va biéu din bang cong thifc Fise réi chuyén sang Newman (qua céng thifc 
phéi canh). 


Cho cis-but-2-en va trans-but-2-en tac dung véi Br,. Hay tim cae’ sn pham va 
biéu dién bang cong thitc Fiso va Newman. 


Hay phan tich phé cla brombenzen cd phé dé héng ngoai (A) va anty clorua cé 
phé dé hdéng ngoai (B). 


.-% 


an 
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Chuong IX 
HOP CHAT CO - - NGUYEN TO 





1. KHAI QUAT 


Hoa hoc hitu co 6 dién 14 hod hoc cia céc nguyén t6 hi co “organogen” cacbon, 
hidro, oxi, nito, luu huynh, clo, brom, iot va photpho & dang este ctla axit photphoric. 


Hop chat co — nguyén t6 1A nhing hop chat hi co ma trong phan tir cua nd co 
chita lién két truc tiép gidta nguyén tir cacbon véi nguyén tu cua cac nguyen t6 khdc 
trong bang hé thong tudn hoan Mendeleep, trit céc nguyén t6 hitu co “organogen” (C, H, 
O, N, S, Cl, Br,-D va cdc khi tro. Ngay nay, Hod hoc cac hop chat co — nguyén td duge 
coi nhu su t6 hgp hai nganh Hoa hoc vé co va Hoa hoc hitu co. Vién si Netsmayanop 
(Nesmeyanov) da cho rang “Hod hoc cla cdc hop chat co — nguyen t6 14 dai luc thir ba 
clia Hod hoc ma hai dai luc kia 1a Hoa hoc v6 co va Hod hoc hitu co”. 


| - PHAN LOAI 


Hod hoc co — nguyén té 1a nganh Hod hoc céc hop chat hitu co cua tat ca cde 
nguyén té trong bang hé thong tudn hoan Mendeleep, tu-cac nguyen t6 chuyén tiép dén 
cdc nguyén té khong chuyén tiép, tty cdc nguyén t6 kim loai dén cac nguyen t6 phi kim, 
tit cdc nguyén t6 kim loai kiém, kiém thé dén cdc kim loai quy hi€ém, v.v... 

‘Sau day chting ta sé diém qua céc nguyén té tit nhém I dén nhém VII trong bang 
hé thong tudn hoan cé kha nang tao ra cdc hop chat co — nguyén t6. : 

~ Nhém I, gém cc kim loai kiém nhv liti, natri, Kali... 


Thidu: C4HoLi, CgHsCH,Na, CH,=CH-Li, HCsC-Na. 


— Nhém II gém cé beri, magie, canxi, bari, kém, thuy ng4n va cadimi. Cé hai dang 
R»Me va RMeHal. : 


Thidu: (CH,),Be, RMgHal, R,Hg, R2Zn, CHCI=CHHsC, (CH,CH,CH,),C3. 
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~ Nhém II gém bo va nhém, thi du : 
(RCH,CH,)3B, RAIH, R,AITH, R3Al, RAICI,, R,AICI, RCH,CH,BCl. 
~ Nhém IV gém cé silic, gemani, thiéc va chi, thi du : 
Hop chat co-silic : RSH, R,SiH, RySiH, R4Si, (CH3);SiOH, (CH;),SiINH, 
Hop chat co-gemani : RGeH;, R»GeH), R,GeH, R,Ge, RGeQh, R,GeCl,, RgGeCl. 
Hop chat co-thiéc : RSnH3, R2SnH, R3SnH, R,Sn, RSnCls, R,SnCly, R3SnCl. 
Hop chat co-chi : R-PbH, RPbH», R3PbH, RyPb, RPbCl;, R,PbCly, R3PbCl. 
~Nhém V gém cé photpho, asen, stibi va bitmut, thi du : 
Céc hop chat co-photpho : RPH,, R»PH, R3P, RPC, R PCI, RPCl,, R2PCl, 
R3PCl,, R4PCl, RsP. : 
C4c hop chat co-asen : RAsH), R2AsH, R3As, RAsCl,, R2AsCi, RAsCly, R,AsCl,, 
R,AsCL, R,AsCl, RsAs, (CH3)3As, CL-CH=CH~AsCh, (C,Hs)AsCl, (CH3)2As=O 
| ONa | 
Céc hop chat co — antimon (hay co - stibi) : RSbH2, R,SbH, R3Sb, RSbCl,, R2SbCl, 
RSbCl,, RSbClz, R3SbCi, R4SbC1, R,Sb. 
C4c hop chat co-bitmut : RBiHal,, R Bilal, R,Bi, R3BiHal2, R,BiHal. . 
~ Nhém VI gém luu huynh, selen va telu, thi du : 
Hop chat co-luu huynh, chi yéu luu huynh cé hoa tri 4 va 6. 
R»S=CHR’ CH; - S<CH3 
O CH» 
Hop chat co-selen : RSeH, RSeHal, R»Se, RSeHal3, RoSeHal, R3Sel. 
Hop chat co-telu : RoTe, RzTeHal2, RTeHal, R,TeHal. 
_ Nhém VIL, chi yéu 1a hop chat co-flo : ArCF;, RjCF), CF;~CFH-CFH-CF)-CF3. 
Cac ki hiéu da sit dung 6 trén : | 
R: ankyl, ankenyl, ankiny! 
Ar: aryl 
Hal : Cl, Br, 1, F. 


C4c nguyén té chuyén tiép tao ra hop chat co — nguyén t6 déu 1A nhimg nguyén t6 
cé 6p vé d hay lép vé f dang dugc lam déy do dang khong nhiing G trang thai tu do ma 
con 6 trang thai hop chat nia. 


5-HHHCo 2 65 


Tat ca cdc nguyén t6é chuyén tiép déu 14 cdc kim loai, da s6 bén, din nhiét, din 
dién tét. Ching tao ra dugc nhiing hop chat thuan tir vi cé Iép vo d duge lam day mét 
phan, khi tao hop chat co — kim voi céc nguyén t6 chuyén tiép sé tao ra lién két o giita 
cacbon — kim loai. 


Cac hop chat co — nguyén t6 cha cdc kim loai chuyén tiép chi bén trong nhiing | 
diéu kién dac biét, cdc din xudt ankyl thi tuong déi bén hon (nhu Ti(CH,C.HS),, 
Re(CH3)<). 


Cac obitan d cia cdc nguyén t6 chuyén tiép dé tao phic véi cdc hop chat hi co 
giau dién ti nhu anken, ankin va aren. 


Thi du : (CgHj)9),Rh2Ch, 14 phiic duge tao ra tt’ CgH), (xicloocta-1,5-dien) vdi 
kim loai rodi, kf higu Rh. 


Zo | 
hoac Cc Me, 1a mét kiéu phiic chat cla but-1,3-dien véi kim loai Me. 
= 


Bang IX-1. Dac diam cu tao cla mét sé nguyén té chuyén tiép 
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Bang IX-2. Tén goi cua nhimg hidrua nén mét nhan 
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ll - DANH PHAP CAC HOP CHAT CO - NGUYEN T6 
Hop chat co - nguyén té duge goi tén theo hai nhém : Hop chat co — kim va hop 
chat co — phi kim. 
1. Danh phap hop chat co - kim, RMe va RMeHal 
" a ) Déi véi hop chat ca — kim hodn toan, RMe 


Ten cia hop chat co — kim hoan toan 18 té hop cha tén géc hidrocacbon R va tén 
kim loai Me. : : 


Thi du : 
CH,CH,CH,CH,-Li, (O)-Na 
n-Butyt liti - Phenyl natri _ 
(CH,CH)).Mg 5 (CH,CH)),Cd 
Dietyl magie : Dietyl cadimi 
(CH;)3Al, CH,=CH-CH,-Li 
Trimety! nhém Anlyl liti 
CH,=CH-Li 

Vinyl litt 


b) Déi véi hop chdt co — kim hén tap, RMeHal 


Hop chat co — kim hén tap 14 hop chat trong dé kim Joai vita lién két vdi cacbon 
vila lién két véi phi kim thi tén cha né duge goi theo tén clia mudi. 
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Thi du : 


CH 3HgCl , CH, MgCl 


Metyl thuy ngan clorua Mety! magie clorua 
CH,CdCl, C.H«sMgBr 
Metyl cadimi clorua Pheny! magie bromua 


2. Danh phap hgp chat co - phi kim 


Cac hop chat co — phi kim ma nguyen tir phi kim chi lién két truc tiép vdi nguyén 


tir cacbon cla g6c hidrocacbon hay hidro hoac halogen... dugc goi theo ten cua nhiing 
din xudt hidrua twong tng, nhu PH; 14 photphin hay photphan ; AsH, 1a asin hay asan ; 
BH, 14 boran, BH, 1a diboran ; SiH, 18 silan.,... 


Photpho thudng cé nhiéu trang thal oxi hod (-3 d€én +5), vi vay trong cdc hgp chat 


cha photpho ciing cé nhiéu tén goi khac nhau. 
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Nhimg thf du tir su thé nguyén tu hidro trong photphin PH; « 
CH,PH, : Metylphotphin 
CH,CH,PHCH; - Etylmetylphotphin 


(CeHs)3 PCH2C6Hs : Benzyl triphenyl photphoni bromua 
Br 
(C.Hs)3P : Triphenylphotphin ; (CH;CH,0)P : Trietyl photphit 


+ - | 
(CgH50)3 PCH; 1 : Metyl triphenoxyphotphoni iodua 


(CH3,CH,0)> P- CH, : Diety! metyl photphonat 
| 
(CH40)9 POCH =CCl, : Dimetyl (2,2-dicloviny!) photphat 
Cl,C-CH- P(OCH3)2 : Dimetyl (2,2,2-triclo-1-hidroxiety]) photphonat 
| ll 
OH O 


H> P—-OH : Axit hipophotphore 


“rh fs 
F579 
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HP~(OH)2 : Axit photphore : (HO); P=O: Axit photphoric 


R3;P=O : Photphin oxit - R2 P—OH : Axit photphinic 
a 


RP-(OH), > Axit photphonic ; (RO);P: Photphit ; O=P(OR); : Photphat 


Tuong tu P trong hop chat véi hidro 1A photphin PH, cdc hop chat hidro cia asen 
cling la asin AsH3. | 


Thi du : 

CH3AsH, : Metylasin : (CH;CH),).AsH : Dietylasin 
(CgHs)3As : Triphenylasin ; CH,AsCl, : Metyldicloasin 
(C.Hs),AsCl : Diphenyicloasin. 


Ngoai ra, c4c hop chat co — nguyén té noi chung con cé nhitng tén riéng. Chang 
han nhu caéc d§n xuat hidrua cia bo, thiéc, silic duge gol la boran, stannan va silan. 


Cac hidrua bo: BH;, RBH,, RBH. 
Boran 14 BH, cén diboran 14 B.Hg. 


Thi du : 
, 3 
(CH3CH))3B [cx CH CH BH 
| CH, 7 
Trietylboran bis-(1,2-Dimetylpropyl)boran 


hay bts-3-Mety!-2-butylboran 


Tuong tu cacbon, hop chat cia silic véi hidro SiH, tmg véi cong thie Si,H,,..9, 
giéng hidrocacbon CAens- 


Thidu: RSiH; 1a ankylsilan ; CH, SiH; : metylsilan ; 
R, SiH) 1a diankylsilan ; (CH),SiH, : dimetylsilan ; 
R,SiH 1a triankylsilan ; 
CH,Si(CH,CH,), : trietylmetylsilan ; 
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(CH3)451 : tetrametylsilan ; 
CICH,SiC\, : triclo[clomety]]silan. 


Khi thay thé cdc nguyén «1 halogen trong céc hgp chat co — silic bang cac nhém 
nguyén tit khdc, nhu -OH, -NH), v.v... ta sé co cac ten tuong img. 


Thi du : trong hop chat co — silic hén hop, khi thay thé nguyén ti halogen bang 
nhém —OH ta cé silanol hay ankyl hidroxisilan : | 


(CH,);SiOH : trimetylsilanol 
(C.gHs).Si(OH)3 : diphenylsilandio! 


Khi thay nguyén tir halogen trong hgp chat co - silic h6n hgp bang nhém -NH), ta 
cé silazan hay ankyl silylamin. 


(CH,);5iNH, : trimetylsilazan. 


Ill - DAC DIEM CAU TAO CUA HOP CHAT CO - NGUYEN TO 


Ching ta c6é thé chia cdc hop chat co — nguyén t6 lam hai loai. Loai thi nhat 1a cac 
hop chat co -~ ngwyén 16 cha cdc nguyén t6 khong chuyén tiép. Dé 1a céc phi kim (nhu 
nito, oxi, halogen, v.v...) va cdc kim loai (chi yéu 1a cac kim loai kiém va kiém thé nhu 
Li, Na, K, Mg, Ca, v.v...). Loai thif hai la cac hop chat co - nguyén t6 cla cdc nguyén t6 
chuyén tiép (chi: yéu & chu ki 4, chu ki 5, chu ki 6 nhu titan, vanadi, crom, mangan, sat, 
paladi, vonfam, osimi, platin...). Cac nguyen t6 chuyén tiép déu 14 cdc kim loat va cé Iép 
vo d hay vo f dang dugc lap day dé dang. Vi vay nguoi ta dua ca cdc kim loai cua phan 
nhém phu nhém I nhu Cu, Ag va Au vao joal nay. 


C4u tao cua hep chat co - nguyén t6 nhu sau :>C-Y. Y 1A mét nguyén t6 trong 
bang hé théng tudn hoan. Tuy thuéc vao dé 4m dién cla nguyén t6 Y ma hgp chat co — 
nguyén t6 cé thé cé nhitng céu tao sau : 


ye _y* ode CY 
(I) (II) 


Truong hgp (1) 1a cac lién két ion, con (11) 1a hén ket céng hoa tri véi su tao thanh 
, cap electron o. Cac hop chat co — kim ma kim joai 1a kim loai kiém, kiém thé thi thuong 
6 cdu tnic ion. Chung it tan trong céc dung m6i hitu co va dé phan tng vi nudéc, khong 
khi, v.v... 


70 


oh 
as 


oo 
a? 


Sng tudn hoan 


é th 


trong bang hé 


a* 
o 


t 
(Thang Pauling, thiét ap nam 1932, don vi eV) 


Fr 


lia cac nguyén 


7 


Bang iX-3. B6 4m dién c 


ou 
Lo 
—_ 
pa 
ww 
ay 
Bp 
Za 


Neuyén té s 





71 


oa 
roe 


$; 


Thi du: HC2CNa*, (CgHs)3CNa* , (CsH5)2Ca?* 


C4c hop chat co — nguyén té ma géc hitu co lién két voi nguyén tu kim loai khéng 
cé dé duong dién Ién hodc voi nguyén ti phi kim bang lién két cong hoa tri hai electron 
thong thudng thi cé nhiéu tinh chat hod hec khac nhau. 


Thi du : cdc hop chat cong hod tri loai nay nhu (CH3)3;SnCl, (CH3CH))4Pb. 


C6 thé ding do am dién cia cdc nguyén t6 & bang IX-2 dé tinh mite d6 phan cuc 
cia lién két cacbon — nguyén to. 


Thi du : Phan tram ion cua cac lién két 
C-K = 51,51%; C-Na:47,06%; 
C-Si: 13,64%; C-P: 6,38%. 


52. HOP CHAT CO - KIM 


Hop chat co — kim Ia hop chat hitu co c6 chtta lien két cacbon - kim loai. Kim loai 
& day 1a kim loai kiém (Li, K, Na...), kim loa kiém thé (Ca, Mg ...} va cdc kim loai 
chuyén tiép (Ti, V, Cr, Mn, Fe, Co, Ni, Nb, Mo, Ru, Pd, W, Os, Pt...). Cac géc 
hidrocacbon lién két voi kim toai 4 ankyl, ankenyl, ankinyl, aryl... | 
Hgp chat co — kim cing cé 2 loai : 
,- Hop chat co ~ kim hoan toan, nhu CgH,Na, Na-C=C-Na 
~ Hop chat.co — kim hén hop, nhu CH,CH,CdCl ; CcH>MgCi .... 


| - PHUONG PHAP DIEU CHE 


1. Tac dung cha kim loai vdi dan xuat halogen 


Cho kim loai (nhu Li, Mg, Zn, Hg...) tac dung vGi dan xuat halogen la phuong 
phap phé bién dé diéu ché cdc hop chat co — kim. 

Phan tmg cdn thuc hién trong m6i trudng ete khan (dic biét 14 dietyl ete) va trong 
khi quyén nito hodc heli hodc agon vi nuéc, oxi hodc ngay CO, cing phan img dé dang 
v6i hop chat co — kim. 
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‘Thi du : 
CH3Br + 2Li —“*M"_, CHALi + LiBr 
Metyl liti 
CH,CHBr+ Mg —¢*h@ , CH.CH,MgBr 
Etyl magie bromua 
Kha nang phan ting cha c4c anky] halogenua nhu sau : ‘ 


RI > RBr > RCI > RF 
Kim loai Li va Mg khong phan tng véi cdc ankyl florua, cén Zn phan tng tét véi 
dan xudt bromua va iodua. 
CH;CH.I + 7n du — CH,CH>Znl 


Etyl kém iodua 
Hoac : 
2CH,CH,I +27n > (CH,CH,)5Zn + Zul, 


Diety! kém 
Thuy ngan ¢ dang hén héng véi natri dé phan img voi din xudt halogen. 
2CH,I + Na/Hg — (CH;),Hg + 2Nal 
Dimetyl thuy ngan 


2. Tac dung cua hgp chat co - kim vGi mudi cla kim loai khac 


Phuong phdp nay ding dé téng hop cdc hop chat co — kim kho diéu ché truc tiép 
hoac cho hiéu suat thap. | 


Thi du: Diéu ché hop chat co ~ thuy ngan tir hop chat co - magie. 
— CH,CH)MgCl+HgCl, > CH,CH,HeCl + MgCl, 
Etyl thuy ngan clorua 
Hoac diéu ché hop chat co ~ asen tit hop chat co — magie. 
3Cs6H,MgBr + AsCl, > (C,H.),As + 3MgCIBr 
Triphenyl asen 


Diéu ché hop chat co-cadimi tit co — magie : 


2C.H;MgBr + CdCl, rane (CsHs),Cd + MgBr, + MgCl, 
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3. Thé kim loai trong hop chat co - kim bang kim loai khac 


Phuong phap nay ding dé téng hop cdc hop chat co — kim c6 kha nang phan ting 
‘cao tir nhimg hop chat cé kha nang phan tmg kém hon : 


(CHy).Hg +2Na > 2CH,Na + Hg 


(CH32CH,),Hg +/n —> (CH,CH,),Zn “- Hg 


4, Trao déi halogen véi kim loai 


Mot sé hop chat co - kim phan img voi din xuat halogen tuong doi dé dang dé 
trao déi nguyén td halogen trong d4n xu&t halogen véi kim loai trong hgp chat co — kim. 


RHal +R’Li — RLi +R’Hal 


Phan tmg nay duoc sit dung khi khong diing duoc phuong phap truc tiép diéu ché 
hop chat co — kim tt dan xuat halogen va kim loai. 


Phan tmg thudng ding dé diéu ché cdc hop chat co — liti tiv cAc dan xudt halogen 
cé kha nang phan img kém nhu aryl, vinyl va etinyl halogenua. Hiéu sudt phan tng cao 
khi dung cac halogenua 1a bromua va iodua. 


CHO): + CH;CH,CH,CH,L1 > aO) Li + CH,CH>CH,CH,Br 


p-Clophenyl lit 


5. Tac dung cia hgp chat co - kim vdi hidrocacbon co hidro linh d6ng 


Phan img nay rat thuan Ioi dé diéu ché cdc hidrocacbon chua no, cé mach dai hon. 
Cac hidrocacbon cé “tinh axit” nhu,ank-1l-in hoac xiclopentadien dé phan tmg voi hop 
chat co — kim. Dé 14 su tuong tdc giiia mot axit manh (ank-1-in) v6i mudi cua axit 
yéu (etan) : 


CH,CH,MgBr + CH,-C=CH —_> CH,-C=CMgBbr + CH2CH; 
Mat s6 thi du khc : | : 
CH.Na + C.He, —_> CoH.Na + CHy 


CH;Na + C,H,CH; > C,H,CH,Na + CH, 
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C,H,Na + CgH;CH; — C,H;CH,Na + CoH 
2C,H.Na + CH=CH >» Na-C=C-Na + 2C,H, 


[cH , + CH,MgBr —> | << 
= MgBr 


6. Cong mét sé hgp chat vao lién két bdi cua hidrocacbon 
a} Céng kim loai va hidro yao anken 


Phan ting nay duoc sit dung dé diéu ché cdc hgp chat co — nhém. 


CH3. CH 
CH; CH; 3 
Isobutilen Triisobuty! nhom 


b) Cong kim loat kiém vdo anken 


CeHsCH=CHCgHs + 2Na + CeHs-CH-CH— Celis 


Na Na 
Hoac : 
CeHsy 
2 J H=CH2 + 2Na > (CeHs )o C-—CH» -CH) C(CeHs )2 
CoHs Na Na 


c) Phan ting cia mét sé kim loai kiém voi aren 


Mét.s6 kim joai kiém cé kha nang phan img vi hidrocacbon thom cé chia hén 
két x. Hidrocacbon thom chiém lay electron cha kim loai va tao ra mot cap lon * 


[C, Hono) M’ voin 26. 
_ — Benzen chi phan tng voi Kali 
©) + K > [CH] K* 
~ Naphtalen c6 thé phan tmg voi natri 


ena CN 
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_ Anthraxen c6 thé phan tmg véi Li hodc Na: 


H. Na 
CO + 
H Na 


d) Phdn ting céng hop cua hop chdt ca —kim chia kim loa kiém vao anken 


Céc hop chat ankyl (thuong gap va ca aryl nia) cha hop chat kim loai kiém tac 
dung vao lién két déi cha anken cé chita nhan thom (a), funven (b) va dien (c): 


(CgHs)2C=CH + CaHoLi -» (C6Hs)2 C-CH2CaHy «) 
Li 
ne | H, . ona CH, 
C= Cc + CeHs5Li > Or Cc 3 (b) 
™ Hy CeHs 
| Li | 
CH, =C-CH=CH) +RLi > RCH; ~C=C (c) 
| . 
CH; | CH3 CH>Li 
Truong hop (c) c6 thé xay ra polime hod va cho san pham 1a cis-poliisopren. 
CH, =C-CH=CH, 
/ a )C= 
R-CH5 CH»Li R- CH al, cH, 
CH CLLi (n -2)CHy =C~ CH=CH 
. | 
ye X Loe CC CH; 
R+CH 
ok, ; 
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il - BAC DIEM CAU TAO VA TINH CHAT CHUNG CUA HOP CHAT CO — KIM 


1. Dac diém cau tao cha hop chat co - kim 
Hop chat co — kim cé hai dang cdu tao sau : 
_ >C-Me vi ~>C-Me-Hal 

(Hop chat co ~ kim hoan toan hay don gian) (Hop chat co — kim hén tap) 

Trong d6 Me 1a kim loai kiém, kim loai kiém thé hodc nhimg kim loai chuyén tiép 
va > C 1a géc hidrocacbon. Tuy thudc vao dé am digi cua cacbon (cdc trang thai lai hod 
khac nhau : sp”, sp*, sp...}, cla kim loai va cha halogen (Cl, Br, 1) ma hop chat co — kim 
c6 thé cé nhitng loai lién két khdc nhau. 

— Lién két giita cacbon va kim loai 1a 1lién két ion. 

+ 
>C™ Me* ——>, >C + Me* hay RMeHal ——> R™ + MeHal 


Trong cc lién két ion cacbon — kim loai thi cacbon IA mot ddu 4m cia lu@ng cuc. 
Ho ciing la co so dé ching ta biét dugc huong cua nhiéu phan img cia hop chat co — 
kim. Lién két cacbon — kim loai goi 1a lién két ion, né cling O mifc dé nao dé, chit khong 
phai lién két ion hoan toan. Ké ca véi kim loai manh nhat va véi cacbon & trang thai lai 
hoa sp cé d6 4m dién lén nhat (thi du dé 4m dién cua cacbon lai hod sp 1a 3,5, sp’ la 2,8, 
con sp la 2,5). Can ctt vao dé 4m dién ca cdc nguyén té (bang IX.3), chiing ta c6 thé 
tinh todn dé daénh gid muc d6 lién két ion gitta cacbon va kim loai nhw sau : 


Ci3-K : 51,51% C 3-Al : 21,95% 
SP sp , 

C o3-Na : 47,05% | C 3-Zn : 16,28% 
5p sp 

C 3-Li : 37,50% C_3-Sn : 16,28% 

"5p Sp 

C 3-Ca : 37,50% C.,-Na.: 59,09% 
SP 


C3 ~Mg : 35,00% 
— Lién két cong hod tri : -> C-Me nhu (CH,),Pb, (CH3),Hg, (CH,)3Al... 


2. Tinh chat chung cia hop chat co — kim 


Vi cé su ion hod khdéc nhau gitta lién két cacbon — kim loai nén tinh chat vat li va 
hod hoc cua hgp chat co — kim rat kh4c nhau. Vé mat hoa hoc, hop chat co — kim cé thé 
tap hop thanh hai loai phan tmg chinh : 
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a) Hop chdt co — kim dé phdn ing voi cdc hop chdt cé nguyén tt hidro linh déng 
loui HA | | 


A 
‘RMeHal. + HA ~—\ RH + Me< ~ 
Hal 
‘HA 1a: H50, HHal, R'COOH, R’OH, R'SH, NH, R'NH2, R2NH, R'-C-NH3 


>+C la m6t cacbanion cé tinh bazo manh. 
b) Phan ting céng vao hop chdt vé lién két béi va cdc hop chat khac 
Hop chat co — kim c6 kha nang phan (mg cao véi oxi, lw huynh, cacbon dioxit, 
hop chat cacbonyl (andehit, xeton), halogenua axit, RCOHal, hop chat nitrin RC=N, 
halogen, Hal, va cdc hop chat epoxy (nhu CH, — CH, hoic -CH — CH — hoac 
& 2 Op , poxy ( Ce ~ | 
HC(OC,H,)3) . O O 


Trong cdc phan tng trén > C hay R™ 1a tac nhan nucleophin. 
Hai phan ting nay sé duge xem xét chi tiét @ cdc hop chat co — kim cu thé. 
Vé tinh chat vat li va hod hoc khac, chting ta dé dang nhén thay nhu sau : 


+ Hop chat co — kim, mac di: di duoc téng hgp hon 100 nam nay, nhung van chua 
tach duoc ching khéi dung moi thanh cdc hgp chat bén vitrig. Chung bi sonvat hoa rat 
manh béi dung méi thanh phic tinh thé ; , 


+ Hop chat co ~ thuy ngan da téng hop duge gom hai dang : RHgHal va R,Hg. 
Dang RHgHal thutmg 1a chat ran tinh thé, con R,Hg hay Ar,Hg lai 14 nhitng chat long 
khéng mau, khéng cuc, dé bay hoi va rat déc. 

Dic biét hai loai cuc ki doc 1a (CH,) Hg va CH;Hg*. Chiing rat khé phan huy, thi 
du nudéc va oxi cua khéng khi khéng tac dung véi ching. 

+ Hop chat co — kém : cdc ankyl thap cia kém 1a nhiing chat long, tu béc chay 
trong khong khi. | 

+ Hop chat co — liti : c6 & dang léng hodc ran dé néng chay. Ching phan tng 
manh véi oxi cla khong khi vA tu b6c chay trong khi quyén. 
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§3. HOP CHAT CO - MAGIE 


Nam 1899, Nha hod hoc Babie (Barbier) ngudi Phap 44 tong hop ra hop chat 
co —- magie. Nam 1900, ngudi hoc tro xudt sic cha 6ng 1a Grinha (Grignard) da dua ra 
quy trinh téng hop hop chat co — magie cho hiéu suat cao di th din xuat halogen va 
magie kim loai trong dung méi ete khan. Hop chat co — magie cén duoc goi 1a thuéc thu 
Grinha. Dua trén co sé cia phan img dau tién, trong nhung nam sau dé, Grinha va cac 
cong su cla 6ng da téng hop ra hang chuc ngan hop chat hitu co khae nhau. 


Do cong lao to 1én dé ma Grinha da duoc nhan giai thuéng Nobel hod hoc vao 
nam 1912. 


ete khan ~ ++ ~ 
RHal + Mg ———>_ RMgHal hay R MgHal 


(Hal : Cl, Br, I va kha nang phan tmg : RI > RBr > RCI) 


1- cAu TRUC PHAN TU VA PHUGNG PHAP DIEU CHE 


Céng thc RMgHal 4a dugc Grinha mo tA, nhung c4u tric cila né rat phic tap. 
Neuidi ta chua tach duge hgp chat co — magie tu do, bén viing ra khoi dung mdi. Diéu do 
chimg té n6 bi solvat hod rat manh boi dung moi, R6 rang ete déng vai tro nhu mét bazo 
Liuyt. Né solvat hoa hop chat co — magie va tao phitc. Thude thir Grinha c6 mot sé dang 
can bang giifa lién két cong hod tri, lien két ion va lién két phic. Hop chat co — magie cé 
thé & dang monome RMgHal, dang dime [RMgHal], va polime [RMgHal],. Cac dang ~ 
can bang va chuyén hod nhw sau : : 


2RMgHal _ —— RMg” + RMgHal, == R»Mg + 'MgHal>, 
aaa magic) | cdc ion co magie (Gianky! magic) (magie halogenua) 
ogenns Hal : Cl, Br, I 
yo | I 
Hal R Hal. 
fooN Nar ON 
R-Mg Mg-R | | Mg Mg 
\Hal” | rR’ NHal” 


Thuéc thit Grinha cé 2 dang, ngoai dang hop chat co — magie hén hop RMgHal, 
con cé dang R,Mg dugc diéu ché nhu sau : 


R Hg + Mg au R,Mg + Hg 
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Trong dung dich thuéc thu Grinha, ete da solvat hoa hgp chat co - magie, tao phitc 
nhu RMgHal(C,H;),0 hoac RMgHal.2(C,Hs),0. Lién ket phitc hinh thanh 1a do cap 
electron tu do cla oxi trong ete va obitan tréng cla magie. 


CoH; CoHs 
CHyl + Mg —{CHsCt20 5 CHyMel | HC _ogott_ 
Mety] magie iodua Q 


CS " Hs 


Ngudi ta da tim nhiéu dung méi dé thay thé che dietyl ete, nhu fetrahidrofuran|_ J , 
amin bac ba (CH;)N<O) _ v.v... Céc géc hidrocacbon trong din xuat halogen 1a ankyl, 
ankeny! hay aryl. Cac aryl halogenua ding dé diéu ché thuéc thu Grinha cho hiéu suat 
cao 1A ijodua va bromua, con din xuat clorua doi hoi diéu kién khat khe hon, thi du nhiét 
do phan tmg phai trén 100°C. 


Ovo i Orme 
t? > 100°C 


Phenyl magie clérua 


Mot s6 phan img kho thuc hién dugc trong moi trong dietyl ete, ngudi ta phai 
ding tetrahidrofuran (ki hi¢u THF) : 


CH, =CH-Br + Mg —"+> CH) =CH-MgBr 


Hop chat diankyl magie R2Mg cling tao phitc vai ete : 


R . R 


M 
(CH3CH)?)2O O(CH>CH3)2 


G dang dime : [R-Mg]) : [RMgHal], ciing tao phitc VGI ete : 
R | WA Br \ Loa ) 
/ Br \“ CH3 


(CH3CH)20 
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hoac phuc voi ete, trong d6 magie cé sé phéi tri 1a 6. 


H5C CoHs a 


No” 
R | Hal 

> ied fe 
R I Hal 
HsC/ CoH 


Ngoai c4c phuong phaép théng thudng dé diéu ché hop chat co — kim ¢ trén, ngudi 
ta con ding phuong ph4p thé nguyén tir hidro trong hgp chat hitu co bang mot hop chat 
co — magie dé diéu ché mét hap chat co — magie khic. 


Thidu: HC=CH+2RMgHal — HalMgC=CMgHal + 2RH 


HC=CH+RMgHal — HC=C-MeHal + RH 
_ (du) 7 


[ +RMgHal —> | \CH-MgHal + RH 
a 


Xiclopenta- 1,3-dien 


Xiclopenta-1,3-dien C6 cau tric vong ma hé lién h¢p bi ngan céch béi nhém -CH). 
Nhém metylen nay cé nguyén tir hidro linh dong dé tham gia phan tmg di 1. 


CuI + RMgHal > +RH 


H MgHal 
Inden 
OL TO) + rMgta 5 + RH 
H MgHal 
floren : 


Mot sé hop chat hitu co cé nguyén ti hidro o hay f linh déng nhw axit cacboxylic, 
hodc este cla axit cacboxylic cing duge str dung dé diéu ché cac hop chat co — magie mdi. 


Thi du: CgHsCH3 -C-O-C)Hs + CH;MgBr > CeHs -CH- C-OC>Hs +CH, 
l] . 
O : MgBr O | 
CeH5CH> —C-OH + 2CH3MegBr > CeHs “© H ~C- OMgBr + 2CH4 
I a 
O Mgkr O 


6-HHHC9 2 


81 


I+ TINH CHAT HOA HOC 


Vi lién két =c- <— Mekal phan cuc manh, nén hop chat co — magie cé kha 
nang phan ting cao. Kha nang phan Ung cao cha hop chat co — kim 14 do dac tinh. ion clia 
lién két cacbon — kim loa. 


Mac di nhimg hop chat co — liti va co - magie chi bi ion hod m6t phan trong dung. 


dich ete, nhung hop chat nay cé nhiéu tinh chat cia hop chat ion : R ~Me’ chifa 
‘cacbanion. Chinh vi vay ching cé kha nang hoa tan kém trong hidrocacbon va co nhiét 


do néng chay, nhiét d6 sdi cao. 


Céc cacbanion R- 1A nhimg bazo manh, ching phan ting nhanh véi hidro co tinh 
axit yéu nhu-H cha nhém -OH, tham chi voi c4 H cia nhém >N-H dé tao ra cdc bazo 


lién hop (ancolat, v.v...) va hidtocacbon. 


(-)(44)(-) 
_ RMgHal +R’OH > R”OMgHal +RH 


Vi vay, véi céc hop chat co — kim ciing nhu hop chat co — magie khong duc su 
dung cdc dung méi proton. | | 
CAc hop chat co — kim phan ting véi hau hét cac nhom chifc khdc béi phan ting thé 


va COng. 


L. Phan tng thé 

Phan img hod hoc cia hgp chat co - magie néi chung la phan tmg thé electrophin. 
Phan tmg cé thé xay ra theo co ché don phan tt hay luGng phan tir (Spl hay Sp2). 

a) Phdn tng voi nhiing hop chdt cé hidro linh déng 

Hop chat co — magie rat dé tham gia phan img véi nhitng hop chat co hidro linh déng. 


Nhiing hgp chat cé hidro linh dong, ki higu la HA, dé dang phan img vi hgp chat 
co — magie. Nhimg hop chat HA co thé-lA axit, nudc, ancol, amin bac I va bac I, amit, 


mecaptan, amoniac, v.v... San pham cua phan ting la hidrocacbon va mudi ctla magie : 


RMgHal + HA —> RH Me 
al + > + Mg 
° Hal 


» Voi HAO, phan ting xay ra manh Liét va toa nhigt 
RMsHal + HOH — RH + HO-Mg-Hal 
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- Voi ancol : RMgHal + CH,0H — RH + CH,0-Mg-Hal 
- Voi NH; : RMgHal + NH; — RH + NH,-Mg-Hal 
-Voiphenol: = RMgHal+ C,H,OH —+ RH+C,H,OMgHal 
- VOi amin : _ RMgHal + R’NH, > RH + R’NH-Mg-Hal 


. Voi mecaptan: RMgHal+R’SH —» RH + R’SMgHal 
» V6i c4c ank-1-in : RMgHal + CH,-C=CH — RH + CH;-C=C-MgHial 
Phan ting nay duoc 4p dung dé xdc dinh dinh tinh va dinh luong nguyen tu 


hidro linh déng trong cdc hgp chat hitu co theo thé tich metan thoat ra va do do dm cia 
dung moi: 


CH,Mel + H,O > CH,?T + IMgOH 


Ngoai ra, con sit dung CH3Mgl dé phan biét amin cdc bac dua vao lugng CH, 
thu duoc. 


RNH, + 2CH,;MgI > RN(Mgl), + 2CH, 
Amin bac I 


R3NH + CH,Mel —_> RoNMgl + CH, 
Amin bac II 


RN + CH,Mel > khong cho CH, 
Amin bac Til 


V6i axit cacboxylic va axit vO co: 


RMgHal + R’°COOH > RH + R’COOMgHal 


Z 
RMgHal + HZ — RH + MgC | 
a 


b) Phan img voi halogen, ddn xudt halogen, dan xudt ankoxi va mudi-cua kim loai 
« Voi halogen : s4n ph4m 1a dfn xuat halogen 


~ RMgHal + L, -» RI + L-Mg-Hal 
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CH; 


| | 7 

(CH,),CCH,MgCl + I, > CH3 ~C— CHI + IMgCl 
CH; 

Neopenty] magie cloma Neopenty] iodua 


« Véi dan xuat halogen : 


Trong phan img thé, thuéc tha Grinha RMgHal la tac nhan nucleophin vicéR . 
Thu6c thir Grinha tac dung véi din xudt halogen cho hidrocacbon : 


RMgHal + R’Hal > RR’ + MgHal, 
Phan tmg xay ra theo co ché Sy2 cia phan tng Vuyéc nhung rat cham, phan ung 
cin cé. mat xtic tac CoCl,. Phan ting ding dé diéu ché cdc hidrocacbon céng kénh, phuc 


tap, hoac cé lién két boi trong phan tir va phan ting xay ra theo co ché géc, dong thoi cho 
nhiéu sani phdm phu. : 


Thi du, phan img téng hop hidrocacbon no bac IV : 
CH; 


| | 
CH, MgBr + (CH3),CCl —> CH3 ~C-CH3 “+ MgBrCl 
CH, 


Neopentan 
Téng hop hidrocacbon cé lién két déi trong phan tir: 


CH3MgBr + CH.=CH-CH,-Cl ——p CH,CH,CH=CH, + BrMgCl 


Metyl magie - Anlyl clorua But-1-en 
bromua 


Phan img trao déi gitta cdc dfn xuat halogen voi thuéc thu Grinha dé téng hop cdc 
hop chat co — kim hoadc co — phi kim tuong tng. | 


2RMgCl + SnCl, — R»SnCl, + 2MgCl, 
2CH,CH,MgBr + SiCl, > (CH3CH ),SiCl, + 2MgBrCl 
« Voi dan xuat ankoxy : | | 
Phan ting cla hgp chat co ~ magie vdi etyl orthofomiat cho axetal cita andehit va 


sau khi thuy phan cho andehit. 
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O-C)Hs | 
CH3CH2MgCl + H-C¢O-G)Hs > CH,CH, CHK OC, ' YS 4 CoHsOMgBr 
O- CoHs Axetal - 
Etyl orthofomiat t+ H,0 
CH;CH,CHO + 2C,H;0H 


Andehit propionic 
Hoac: | RMgHal + RC(OR’), > R,C(OR’), + R’OMgHal 
(Xetal cha xeton) _ 
e Vol mudi cua kim loai :. 
2RMgHal + HgCl, > R,Hg + 2Mg(Hal)Cl 
Dang chung : 2RMgHal + MeHal, <= R-Me-R + 2MgHal, 
Phan img xay ra v6i Mg duong dién hon kim loai Me. 
Kim loai Me la Cu, Hg, Cd, Si, Sn, Zn... 
4RMgCl + SnCl, ~» R,Sn+ 4MeCl,, hodc 2RMgCi + snCl, — R,SnCl, + 2MegCl, 


2. Phan ting céng 


Hop chat co — magie dé dang céng hop vao cdc hop chat cé lién két b6i phan cuc 
nhu hop chat 6 nhém >C°* =0°-, —Co+ =n®-, vv... Tée nhan nucleophin R™ ctia 
thuéc thir Grinha R Mg’ Hal sé t4n cong vao cacbon mang dién tich duong. 


a) Phat: ting voi oxi, lua huynh, khi cacbonic, epoxit... 


Hop chat co — magie phan ting.vdi oxi, Iuu huynh, khi cacbonic va epoxit sé tao ra 
cac lién két méi 1a C-O, C-S, C-C. 


5 RMsHa' , 2ROMeHal 22° , ROH 
RMgHal —-*» ROOMgHal Hto OH 
3 ROOH + Mg7 
~70°C ™ Hal 


: ' OH 
8RMgHal —"-» 8RSMgHal —2° , gRsH + 8MgC 


CO 
CH;(C)—MgBr —*» CH;<{O)-co,MgBr He, O- 


Axit p-toluic (hiéu sudt 90%) 
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Hop chat co — magie tac dung vol cdc epoxit (ete vong) theo co ché Sy2 va khi 
thuy phan cho ancol tang tit 2 cacbon dén 3 cacbon so véi hgp chat co — magie ban dau. 


CH, -CH 
< 2 


RMgHal ——2—_5 RCH, CH,OMgHal —22° > RCH,CH,OH 


_- RMgHal + CH3-~CH-CH) —> CH3~CH-CH)R ho , 
O ~OMeHal 
7 | : Hal 
CH;-CH-CH,-R + M 
; | ; B< Meg 
OH 
Oi 
RMgHal — 27° _, R(CH,),;0MgHal —2°> R(CH2).CH,OH 
b) Phan ung voi hop chat cacbonyl va nitrin 


Hop chat cacbonyl va hop chat co — magie phan img véi nhau theo co ché Ay dé 
tao ra lién két C-C mdi. Phan img cé dang téng quat sau : 


5 5 6+ 8- | 
R° Mg°*Hal +~ C=O > R-C-OMgHal 
E | , 


Sau d6 thuy phan san ph4m trong moi trudng axit cho ancol. 


+ | |: 
R-C-OMgHal —'3° 5 R-C-OH + Hal- MgOH 
| | 


« Voi HCHO : 
RMgHal, ete H30 Hal 
CH,=0 ———=-———>» RCH,OMgHal ——>—> RCH,OH + Mg Ou 


San phdm cho ancol bac nhat tang mot C. 
Thi du : 


(CH3)> CHCH)MgBr + H»C=O —“-> (CH), CHCH)CH,OMgBr 
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a 


+ | B 
(CH), CHCH)CH,OMgBr + H»O —*—> (CH;)) CHCH>CH,OH + Mg~ On 
Ancol isoamylic 


- Vdi cic andehit khdc : san ph4m cho ancol bac hai. 


C,H sMgBr + CH,;CH,CHO mo? C6Hs —CH -CH)CH; 
3 
| On 


1-Phenylpropan- 1-ol 


« Vi xeton : san phém cho ancol bac ba. 


CH3C=CMgBr + CH3 —C—CH3 Reo” (CH3)2 CC =C—-CH3 
| O | OH 


2-Metylpent-3-in-2-ol 


« Voi cdc xeton vong : | 
CH3;MgBr + ( o ete ____y On 
3A 2) NH,Cl, H50 CH; 


[-Metylxiclohexanol 


| O HO CH=CH; 
CH>=CHMgBr + OO) a hy, os 
2 8 2) NH,Cl, HO 


« Vdi cc este: 


OMeBr 
| 
CH3MgBr Bch 2C00CHs et CHCH, —CCH3 oa? CH3CH2 C-CH; 
| _M 
ocH, ~ "x O 
+ CH,MgBr 
CH; CH; 
| + J . 
CH;CH)-C-CH,  <22  CH,CH, -C-CHy 
| 
OH OMgBr 


2-Metylbutan-2-ol 


« Vat lacton (este vong) : 
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CH, -CH) CH; 


| 
: nm _ Nete pn 
2CH3MgBr + CH> C=0 2) NHC” CH c (CH> 9 CH,0H 
O OH 
y-Butyrolacton — _ 4-Metylpentan-1 4 -diol | 


« Voi clorua axit, anhidrit axit : 


| OH 
| 
Let 
2CgHsMgBr + CH,CHCOCI Se? CH3CH ~C-CoHs 
C6Hs 


-(1,1-Diphenylpropan-1-ol) 
« Vdi cdc dfn xuat cia axit cacboxylic. : | 
Cac din xuat cla axit cacboxylic cé dang chung : R-C-Z 
O 
Néu Z 14 OR’, thi hop chat 1a este ; 
| Z la OCOR, thi hop chat la anhidrit axit 
Z la halogen (Br, Cl), thi hgp chat 14 halogenua axit. 


Phan ung cua hop chat co — magie véi céc din xudt cha axit sau khi thuy phan 
cho ancol bac Ill. Riéng c4c din xudt cla axit fomic, nhu HCOOR, (HCO),.O va 
H-C—Cl, thi cho ancol bac II. | 


R’ 
R_C_7+R , ., R’MgHal 
_ ) —-Zi+R MegHal ~»y R-C-7 —sHaimigz? R-C~-R > 
| 
O | OMgHal O 


HAO /OH 
—> R j/C—-OMeHal —3-» R JC-—OH + Mg. 
| i Hal 
R' R' 
R' R' 


« VGi anhidrit axit : 
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wa ai 


R R 
| | 
RMgHal 8 £029, R-_COMgHal $2°> R’-C-OH 
| 
R R 


Hop chat co — magie tac dung véi cdc dan xudt cia axit (halogenua axit, anhidrit 
axit, este) déu qua giai doan tao ra xeton. | : 

Kha nang phan ting cla xeton kém hon halogenua axit va anhidrit axit, nhung 
manh hon este. Do dé xeton tao ra tir este lai tiép tuc phan ting véi hop chat co — magie 


réi thuy phan sé cho ancol bac III. Con xeton tao ra tir halogenua axit va anhidrit axit se 
tén tai, néu ti 1é mol cdc cht phan ung 14 1: 1. 


« Vi hop chat nitrin : 
Phan ting cha hop chat co — magie voi hop chat nitrin sau khi thuy phan cho san 
pham xeton : 
| R 
| H,O | OH 
RC=N + R'MgHal > R-C=N-MgHal —4+—> R-C =NH + MX ral 
| 
- 
Xetimin 
Hop chat imin lai bi thuy phan cho xeton. 
R-C=NH + H,0 -> R-C-R’ + NH 
| l 
R’ 
Thi du : 
N—-MgBr 


Orwe alers® 
MegBr + —INH>MgBr ” Or Il 


Nhing hop chat oxo khéng no cé chia hé théng Lén két 7 lién hop nhu : 


432.1 
-C=C-C=0 
EF TI 
cé kha nang phan img véi hop chat co — magie 6 vi tri 1,4 va 1,2. 
CH; 
| 1) RMgHal , 
CH;-CH=CH-C=0 ous CH; CH-CH, -CCH3 + CHj;CH=CH-C-OH 
| ; | . 
CH, R O R 


(cong 1,4) (cong 1,2) 
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4B 
4, 
Be 


fa 


Hop chat co — magie cong vao vi tri 1,4, sau dé thuy phan cho xeton no : 


R 
° | 
RCH=CH-C=0+R”MgHal —> f.y>CH-CH=C-OMgHal 
| . 
R’ | +120 
CH-CH»—-C-R' +M 


Phan img céng vao vi tri 1,2 cho ancol bac III khong no. 
R’ 
| 
-RCH=CH-C=0+R" MgHal —> RCH=CH-C~OMgHal 
| | 


743 


R’ , R 
+H,0 
R' 
| OH 
R-CH=CH-C -OH +MgX 
I Hal 
R 
Mot sé thi du khac : 
Ar O OH 
+ Ar-MgHal —> AA + AAAX 
Ar «Ar Ar Ar Ar. Ar Ar 
| (94%) (dang vét) 
O | 
D/~ + Ari —> (13%) (69%) 
Ar Ar | 
CH,MgBr 
Cus Bry 
O 
CH; 
(83%) 


Hop chat co — magie con céng vao vi tri 1,6. 
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oon 
“a. 


H; .CH 


3 
Br cO) + tert-C4Ho MgCl -——>» 
3 | 


H; CH, 


H — 


7 < Ho -tert 


H 





c) Phan img céng voi mét sé hop chat khac 
« Céng vao amit, sau dé thuy phan cho xeton : 
CH, 


| 
2CH3MgBr + (CH3)3CHCH»—-C-—NH> =a (CH3)9 CHCH) CNHMgBr 
: [ 7 
| OMgBr 
| H30 


(CH3)5 CHCH, ~C-CH3 
O . 
4-Metylpentan-2-on (60%) . 
+ Phan tng vdi nito oxit, sau dé thuy phan cho nitrozohidroxylamin : 


| NO | 
~ RMgHal —2N2., RNC 120. R-N-NO 
OMgHal bay 


« Phan ting voi nitrozyl clorua cho nitrozoankan : 


Hal 
RMeHal + CINO -——» RNO + MX 
| Cl 


91 


4 
ane. 


« Tac dung véi cloamin cho san phém amin bac nhat - 
RMgCl + CINH, _, RNH, + MgCl, 
hoadc tac dung véi O-ete cua hidroxylamin : 
RMgCl + HJN-O-C,H; —— RNH} + CpHsOMegCl 
Trong phan ting nay phai ding du hgp chat co - magie. 


« Tac dung véi hop chat bazo Ship cho amin bac hai : 


R 
-CHAY | 
RMecl —A'N=CHAr , ar-N-CH-Ar 22° > ArNH-CH-Ar 
| 
| MgCl R 


» Tac dung véi hop chat nitrozo va sau khi thuy phan cho san pham 1a N-diankyl 
hay N-diarylhidrox ylamin. 


RMgHal —2N=0 , R-_N-OMgHal —“2°> 2 >N-OH 
| i 
R 


« Tac dung vdi azit va sau khi thuy phan cho triazen (hop chat diazoamino). 
RMgHal —RN=EN=N_, p’_N=N-N-R —22"> R’-N=N-NH-R 
MgHal 


» Tac dung voi hop chat isoxianat : 


C4c hop chat aryl isoxianat cong vao hgp chat co — magie rat dé dang dé cho san 


phdm 1a amit. 


Thi du: (CH,))CHMgCl + CgHsN=C=0 22%, CgHsNH-C-CK CS 
| 2Q2HiO O°” ] CH3 


O. 


Isobutiranilit 
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Ill - SO 86 DIEU CHE VA HOA TINH CUA HOP CHAT CO - MAGIE (Tém tit) 


HA RH 
Hal, RHal 
R’Hal RR’ 
HC(OC,Hs); 
HO RCHO 
+ Mg O; 
RHal “Ste khan RMeHal : HO ROH 
Hal : Cl, Br, I , S, H,0 RSH 


R : ankyl, xicloankyl, CO», H20 RCOOH 


aryl, ankenyl, ankinyl... 
‘ H.0 


0. R(CH3),CH OH (n=1 32) 
_ | 
+ —_ R-C-OH 
HO | 
} 
ee R-C-OH 
HO ] 
R’ 
R’COHa  R-C-~R’ —RMeHal  RC_OH 
ll ; 


hodc (R’CO), ; 
R 


s4. MOT SO HOP CHAT CO - KIM KHAC 


Hop chat co — magie 1a loat hop chat co — kim quan trong nhat. Ngoai hop chat co — magie, chiing 
_ ta sé khao sdt mét s6-hop chat co — kim khac. 


| - HOP CHAT CO - NATRIVA CO - LITI 


1. Cau tao cua hgp chat co - natri va co - lit 
Cac hgp chat nay co ban c6 dac tinh ion vi cdc kim loai kiém 6 dé duong dién [én (xem d6 4m 
di¢n cua cdc nguyén t6 trong bang hé thong tuén hoan, bang IX-1!). Ching déu 14 nhimg hep chat cé 
kha nang phan ting cao. D6 ion (%) clta cdc lién két cacbon — kim loai cing ién thi kha nang phan tmg 
cang cao. : 
Kha nang phan tng cita cdc hop chat co - natri va co - liti so v6i cdc hop chat co- kimnhusau: . 
R-K >  R+Na’ >  R+Li >  R-Mg 
Dd ion (%) 51,51 47,06 42,85 35,14 
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2. Tinh chat hoa hoc 


Céc hop chat co ~ kim loai kiém phan ung dé dang véi oxi cha khong khi, hoi nudc, ete, ankyl 
halogenua, vGi cdc hyp chat cé hidro linh dong va cdc hop chat hia co cé chita lién két bon cacbon — 
cacbon, cacbon — oxi, cacbon — nito. 


a) Tac dung véi cde hop chat hitu co cd hidro tinh déng 


~ Khi din xudt ankyl cia kim loai kiém tac dung véi hidrocacbon thom, sé xay ra su thé nguyén tu 
hidre bang kim loai : 
CH4Na + O _—pentan_, on + CH, 


CH,Na + Os + (Cy cts + CH, 

Cr “Oy cus __fentan Cy ce ‘© 
CH 

C4HgLi +(Oy-ocus —_———> OL. 4 + CaHio 
1 


CyaHgLi ‘OU ——> ON + CaHio 
Li 


— Tac dung vdi axetilen hay ank-1-in : 


HC=CH + 2C,H;Na ——> NaC=CNa + 2C,6H¢ 


Péi voi hop chat co — natri cfing c6 phan img tuong ty 


Cyan + (GL),CH: —> (Cy), cHNa + Os 


Benzyl! natri Diphenyl metyl natri 


(CC): CHNa + (CgHs);CH —— (CO): CNa + (CJ), CH 


Kha nang phan tmg gidm trong day sau : ArgCH > ArgCH, > ArCH3.> ArH > RH 
bh) Phan ting céng hep vao anken 


(CeHsC=CH, + CyHgLi > (CeHs)2 C-CH2CaHy 


Li 
| Cu, 

= CH 
C c=cC + CeHsLi —> Oy c<an, 
™ 3 Li ‘CéHs 

CH; 

! | 
CHy =C-CH=CH; + RLi  R-CH)-C=CH-CH)Li 

CH; 
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c) Phdn ting ankyl hod cla hep chat co ~ kim voi ddn xudt halogen (khdc véi phan tng Vuyéc 
(Wurtz) va Vuyéc-Fittic (Wurtz-Fittig)} 


H Li H ©C)Hs 
+ 2C)HsBr —> + 2LiBr 
H Li | H C,H; 


d) Phan img trao d6i nguyén nt brom trong aryl bromua bang kim loai kiém (Na, Li...) trong hop 


chdt co — kin. | 
: oF + RNa ——> on™ + RBr 


or 


Li 
OG + CH;CH,CH,Li —> + CH;CH,CH,Br 


-Bronmaphtalen ct-Naphtyl biti 
¢) Dung hop chat ca - liti dé diéu ché ancol bdc cao ngay 6 nhiét dé rdt thdp ma cdc hep chat ca — 
kin khde kao thue hién. 
2(CH3)3CLi + 2(CH3)3C-C-C(CH3)3 —=_, 
: © = 69°C 
0 
Hexametylaxeton 


——» |(CH3)C|,;COLi + [(CH3),C]pCHOLi + (CH3),C = CH, —t225 


——» [(CH3)3C],C-OH + [(CH3)3C],>CH-OH 


Triferf-butyleacbinol  Difert-butyleacbinol 
(81%) 


f) Céne cachen 


5 | 
C4HoLi + CH,Cl, + (CH3)9C=C(CH3)9 —2> (CH )2€-C(CH3)2 + C4Hio + Lict 
CHC! 


3. Phuong phap diéu ché@ (dua vio nguyén tc diéu ché hop chat cd - kim) 


a) Cho natri kim loai hay liti kim loai tédc dung truc tiép voi hidrocachon trong dung méi 
tetrahidrofuran kay dimetyl fomamit : 


+ Na —> OOrn 


_2CH,C=CH + 2Na > 2CH3C=CNa + H, T 
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Anthraxen cé thé cong voi hai nguyén tut kim loai (Na, Li) 


H. Me 


OOO +m — 
| Me 


Kim loai kiém cé thé cong vao lién két déi. 

CgHs -CH=CH-C,H, + 2Na 3 CoH -CH-CH-CoHs 

Na Na 
2(CgHs)gC=CHy + 2Na + (CoHs)2 C-CHy -CH, -C(C6Hs)s 
: Na Na 

b) Thé kim loai kiém vao cde hop chdt ca — kim kha 

(CH3),Hg + 2Na > 2CH3Na + Hg 
c) Tae dung cua kim loai kiém (Na, Li...) vai ddn xudt halogen 

2Li + CH;CH Br > CH,CH,Li + LiBr 
d) Truo déi nguyén nt halogen trong dan xudt halogen bdng kim loai kiém trong hop chdt co — kim - 


RHal + R°*Li — RLi + R’Hal 


ll - HOP CHAT CO - THUY NGAN 


Nhiéu hop chat co — thuy ngan da dugc téng hop va duce sit dung trong thuc té vi hoat tinh sinh 
hoc cua né rat cao. Hgp chat co — thuy ng4n cé hai dang la RHgHal va R»Hg. Hop chat RHgHal véi Hat 
la Cl, Br, 1 1a céc hgp chat cé lién két cong hod tri. Ching dé tan trong cdc dung mi hitu co. Hop chat 
dianky! RoHg va diaryl thuy ngan Ar.Hg 1a cdc chat long, dé bay hoi, déc va khong mau, khong cuc. Ca 
hai dang cua hgp chat co — thuy ngan (RHgHal va R»Hg) déu cé6 cau tao thang. 


Trong thyc té, hop chat co — thuy ngén déc, nhat 1A dimety] thuy ngan (CH3)oHg va dang cation 
cha né CH3He". 


1. Phuong phap diéu ché 

a) Dua vao phan tmy trao déi giita thuy nedn clorua va hop chat co — magie 
CH;CH)MgCl + HgCl, -> CH3CH,HgCl + MgCl 
2CH3Mg]I + HgCl, — (CH,),Hg + MgCl, + Mgi, 

Dang hop chat co — thuy ngan RHgX 6 thé chuyén hod thanh R.H¢g theo cdc phan tmg kh4c nhau - 
2CH3HgHal +4KCN - > (CH3),Hg + K3[Hg(CN),|* + 2KHal 
2CH3HgHal+4KI — (CH;)oHg + K3(Hgl,|* + 2KHal 
2CH3HgHal+2NH, — (CH3)sHg+(Hg(NH,))|** + 2Hal 
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b) Tae dung cua ankyl halogenua voi hén hény Na 


2CH,1 —N2/88 . CH,-Hg—CH, + 2Nal 


Cys _Na/tig ()- Hs) + 2NaBr 
150°C 
c) Phan ting thé cua hop chat thuy ngdn voi hop chdt cé hidro link déng (este cha axit malonic, 
Xlanaxetic, dietyl axetoaxetat...) 
| 2Hg(OCOCH3)> + CH»(CO0C5Hs). > 
O 
ll O 


4 
CH C—O BBN OE O- CoHs 1 2CH, COOH 
CH; -C-O-Hg C~ O- ~C5Hs 


HgO + CH,(COOC3Hs), > \CH-|Hg + H)0 


C,H,0- a 


d) Cho mudi thuy ngdn céng vao hidrocacbon khéng no 


HC=CH + HgCl, — CICH=CH-HgCl 
(néu ding dd HCI} cho san pham trans, néu ding hoi nude cho san phdm cis) 


Hoac 
Halla 
HC=CH + 2HgHal, + H30 - CH-CHO + 2HHal 
Halle” 
CH, -CH : 
CH)=CH, + He(OCOCH;), 22, 6? 7? + CH,;COOH 
, OH HgOCOCH, 
Hodac : 


CH, -CH 
CH,-O | HegOCOCH, 


HgOCOCH, =, "HgCl 
CJ + Hg(OCOCH;), —SH3°#_, Cr CT 
OCH; | OCH; 


~ Thuy ngén axetat cé thé m& vong xiclopropan 


CH=CH) + He(OCOCHs)a —SHSOH 


J ~ + Hg(OCOCH3 )> + H,0 —> HO(CH2 }3 HgO C CH3 + CH,COOH 


7-HHHCd 3 . 97 


4% 
el 


“& 
hr 


Khi cho mudj thuy ngan (hay HgO) tac dung vdéi ete va este cha ancol vinylic ciing nhu xeten sé 


cho cdc dan xuat andehit, xeton vA axit cla thuy ngan. 


CHz =CH-OR + Hg(OCOCH3)2 > CH3-C-O-HgCHCHO + CH,COOH + ROH 


2CH,=CH-OR + HgO +H 0 -» Hg(CH,CHO), + 2ROH 
CH3 -C=CH) + Hg(OCOCHs), > CH;COOHgCH,COCHs + 2CH;COOH 
OCOCH; 


CH, =C=0 + He(OCOCH3)5 + ROH — CH; ~C-O-HgCH2COOR + CH;COOH 
O 
e) Diéu ché cde hop chat ca —thuy ngdn thom 
Cé thé cho mudi clla thuy ngan tac dung truc tiép voi cdc aren hay qua hop chat diazoni thom : 
CesHg + Hg(OCOCH3}), —— CeHsHg0-C -CH, + CH,COOH 
O 
Cho bot déng tic dung véi mudi aryl diazoni cia thuy ngan 
Ar-N>HeCl, + 2Cu > ArHgCl + Ng + 2CuCl 
2ArN>HeCl, + 6Cu + 6NH, — AroHg + 2Nz + Hg + 6CuCl.NHs 
ff) Mét sé plutong phap khac 
— Tac dung cia aryl bromua voi hop kim natri - thuy ngan 
2ArBr + NasHg > AryHg + 2NaBr- 


— Tac dung cua mudi thuy ng4n véi axit sunfinic 


HeCls + > SO4H >} (O)- Het + SOQ>5 + HCl 


Axit benzensunfinic 


— Mudi thuy ngan bi phan tich béi nhiét 


NO» NO, . 
° 
on-C) coo- | He —\-> | 0,N > Hg + 2CO, 
| NO. | , NO, z 


2 . 


o 
CH3 -C-CH-COOH + Hg(OCOCH;), > CH ~C-CH-Hg-O-C-CH; + CO, + CH3;COOH 
I | 
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Hoae : 


0 
Hg(OCOCH,), ——> CH3 ~Hg-O-C-CH; + CO> 
O 


ee 
a) 
gy" 


de, 


~ Tac dung cia mudi thuy ngan véi hop chat cua bo 
RB(OH), + HgCly + H»O > RHgCl + B(OH), + HCt 
— Tae dung cla mudi thuy ngan véi hop chat co — thi&e 
R4Sn + HgHal, -> R3SnHal + RHgHal 
R3SnHal + HgHal, > R,SnHal, + RHgHal 
_ R,SnHal, + HgHaly + RSnHal; + RHeHal 
RSnHal; + HgHal, — SnHal, + RHgHal ° 


Hoac : 
2RSnHal; + HgHal, + 120H™ > R>Hg + 2Sn03” + 6H,O + 8Hal” 


2. Tinh chat hoa hoc 


Ca hai dang hop chat co — thuy ngan 14 dang co - thuj ngan hoan toan R2Hg va dang co — thuy 
ngan hén tap, RHgHal déu 1A cdc hgp chat cong hoa tri, tuong déi bén vig. 


Cac hop chat co — thuy ngan chi tac dung vdi axit manh, cdc halogen va mét sé mudi halogenua 
v6 CO. | 


a) Tac dung voi axit 

Cac hop chat co — thuy ngan bén véi nudéc, chting chi tac dung vdi axit v6 co manh : 
HOCH CH,HgCl + HCl HOCH,CH, + HgCl, 
(CH;),Hg +HCl + CH3HgCl + CHy 


* 


Trong hep chat co - thuy ngan hoan toan ma thuy ngan lién két véi hai g6c hidrocacbon Anong 
gidng nhau R-HgR’ thi H" cia axit sé tan céng vao géc nao giau dién wr hon : 


R-Hg-R’ +HCl > RHegCl + R’H 
Gée R’ gidu dién thon g6cR. 


Voi R-Hg—Ar, H” sé két hop véi géc thom (Ar) dé hon véi gdc béo (R). Géc thom (Ar) chtta 
nhdm thé loai I giau dién thon géc thom khong c6 nhém thé va né dé két hop véi H™ hon. 


b) Tac duny vai halogen, mudi halogenua va kim loai khac 
RHgI +I, —> Hel, +RI 
RoHg +1) > RHel + RI 
R5Hg + Zn > R>Zn+He 
2R2Hg + AsCl; > R,AsCl + 2RHgCl 
Thi du : | 


Cl 
CeHsHgCl + Bry > He< a, * CoHsBr 





ArHg —i Ar-Ar + Hg 
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ArgsHg + IClz > ArHgCl + AriCly 


AroHg + ArIClp > ArICl + ArHgC! 
Hoac : 

CegHsHgCi + AsCl, > CgHsAsCl, + HgCly 
co) Tac dung vit hidro 


Céc dianky! thuy ngan bi khi bang hidro méi sinh (Na/Hg + H,O, 7n + HCl trong etanol) hay 
hidro @ dp sudt va nhiét 46 cao sé tao ra thuy ngan kim loai va hidrocachon : 


R5Hg + 2H — 2RH + Hg 
d} Phan tmy tach 


Dudi tic dung cba axit HHal hode clorua axit, cdc hgp chat co — thuy ngan hén tap cé nhém thé dé 
tach cho hgp chat khong no - | | 


HOCH,-CH»HgCi +Hel > CH ,=CH> + H,0 + HgCly 
ClHgCH,CHO + CH;COC! + CH;~C-OCH=CH, + HgCl, 


HOCH)CH,HgCl + 3f > CHy=CH, + Heglj+HO +Cl 


CI-CH=CH-HgCl+3I > HCsCH+2Cl + Hel; 


lll - HOP CHAT CO - KEM 


Hop chat co — kém ciing cé hai loai 1a hep chat co — kém hoan toan (R,Zn) va co — kém hén tap 
(RZnHal véi Hal : Cl, Br, D. Khi cho ankyl iodua téc dung véi kém thu dugc RZnI va khi cat khan mudét 
nay sé cho R4Zn la mot chat long dé béc chdy trong khéng khi: 


Ri+ Zn — RZnl 
2RZnl > RoZn + Zn], 

Hoac di tir hop chat co - thuy ngan va kém kim loai dé diéu ché hgp chat co — kém : 
(CH,CH>).Hg + Zn -> (CH;CH))9Zn + Hg 


Hop chat co — kém cé6 tinh chat hod hoc gdn giéng hop chat co — magie, nhung tro hon hgp chat 
co — magie, khéng phan tmg voi CO. 6 diéu kién thutng. | 


Giéng hop chat co — magie, hop chat co — kém ding dé téng hyp nhiéu hgp chat hiu co khac nhau. 
Thi du : Ding hop chat co — kém dé téng hgp ancol cdc bac: 
— Diéu ché ancol bac mét tir andehit fomic : 

H»C=0 + ZnR, > RCH)-OZnR te, RCH,OH + Z#n(OH), + RH 


~ Biéu ché ancol bac hai tit déng dang cha andehit fomic : 


oo JR , R , 
RCH=0O + ZaR} > a, CH-OZnR' 422, > CH-OH + Zn(OH); + R'H 
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hoac diéu ché ancol bac hai tir ety! fomiat. 
H-C-O-GyHs {CH3)2 20. 120, CH CH-CH; 
OH 
Cac dan xuat cia axit fornic la HCOOR, (HO)20, HC Hal tac dung vi hop chat co —'kém, sau thuy 
O 0 
phan déu cho ancot bac II. 


— Diéu ché ancol bac Iil tit xeton hoc clorua axit (tri clorua cua axit fomic) sau d6 thuy phan. 


| RY ; H20 RY 
R-C-R + ZnR, > RGC-OZaR —*-> R-4C~OH + Zn(OH), + RH 
R _ R 


R | 
CH3-C=0 + ZnR, > CH3-C-O¢nc!| 225 cy Sc-on + Zn(OH)CI. 
C | R 4 


Hop chat co — kém tac dung véi axit HA gidng co — magie. 
RoAén +2HA > énA, + 2RH 


Cac andehit, xcton va este cla cdc axit a-halogen thé sé cho B-hidroxiaxit. 


BrCHy ~-C-O-CoHs _4._, Br-7nCH  ~COOC>H, b CHACHZCHO 


Etyl a-bromaxetat 


——>+ CH,-CH, ~CH-CH,C00C}H, 0, CH;CH) C H -CH,COOH 
OH OH 
Axit §-hidroxivalaric 
IV - HOP CHAT CO - THIEC VA HOP CHAT CO - CHI 
1. Phuong phap diéu ché | 
a) Cho ankyl halogenua tac dung vei hop kim ctia Na va Pb trong ndi hap & 100°C. 
| 4C,H,Cl + 4PbNa — (C)H;)4Pb + 4NaCl + 3Pb_ 
b) Tae dung cita thude thit Grinka véi mudi clorua cia kim loai thiét, chi 
4RMgCl + SnCly -» RySn + 4MeCls 
4RMgCi + 2PbCl, > R4Pb + Pb + 4MgCl, 
C) Tac dung cua hop chat co — thy nedn voi clorua thiéc 
ArosHg + SnCl, -» Ary5nCl, + He 
d) Tae dung ctta retraankyl thiee voi halogen cho hep chdt ca —thiéc hén tap 
(CH3)45n + Bry — (CH3)35nBr + CH,Br 


Tetrametyl thiéc | Trimetyl thiéc bromua 
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2. Tinh chat hoa hoe 
a) Tac dung voi Na kim loat khi dun néng 


R,SnCly + 2Na — R,Sn + 2NaCl 


| RR 

) | | 
2R,Sn +2Na —» Na-Sn-Sn-Na — "> 2R2SnNaz 

l l 

RR 


Ry4snNa> + 2R3SnCl —> R3Sn—SnR2-SnR3 + 2NaCl 


R R R R R R R R 
I ot od f 4 ft | 
2R,SnCl + Na-Sn—Sn—-Sn-Na —-s7a > R—-Sn-Sn-Sn-Sn-Sn-R 
ro otoy., —2NaCl ro opot 4 a. 
R R R R R R RR 


Hoac kht hop chat Ar >SnCly thu duoc hop chat vong : 


At Sn —SnAr Sn Ar 
ArgSn —SnArp ake 
Arm Sn —SnAe ha ApSn SnAg 
2? \ 7 2 Naty A f « 2 
SnAr, In 1} n Py 
\7F 
Sn Ar 


b) Phin img cong vdo lién két béi cua hidracachon 


1 


7 H 
RySnH +R'C=CR’ —> ‘> mae ; 
R35n R 


CH) =C- C-O-CH; + (CyHs),SnHy — (C2Hs)SnH-CH, -~CH-C-OCH; 
? | 
CH,0 | CH; O 

Hoac : 


, : OC, Hy 
RSnOCH; + CHy=CH-O-C,Hy > RySn-CH, —CH< ee 
' 4 


c) Tde dung véi dung dich kiéni 
Cac ankyl hay ary! thiéc clorua dé téc durig véi dang dich kiém hodc dung dich amoniac. 
NaOH + (CH3CH)}35nCl —_> (CH;CH,),5nOH + NaCl 


Hop chat co — thiéc c6 nhiéu ting dung. Chang 1a thanh phan cia hod chat ding dé son cho tau bién 
dé chéng réu, ha bam vao thanh tau. Vi cd hoat tinh sinh hoc, nén céc hgp chat co — thiéc, dac biét dang 
R,SnX (X 1A anion) duge ding lam chat chéng bénh nam cho cay, bao quan hat gi6ng, chéng muc cho gé 
va la chat luu hoa cao su, 

Cac hop chat co — chi cfing duoc san xudt voi khdéi lugng lin. Céc hop chat co - chi quan trong la 
(CH3)4Pb vA (CH3CH4)4Pb. Ching chi yéu duge dung dé pha vio xang, lam chat chéng kich né cho dong 
co. Nhung sau khi nhién ligu déng co chéy da dé lai hgp chat chi rat déc hai cho m6i trudng nén hién nay 
da bi cém su dung. 

Trong s6 cdc nguyén t6 ¢ nhém IV cua bang hé thong tudn hoan 1A cacbon, silic, gecmani, thiéc, chi 
thi lign két C-Si va C-Ge cé6 do bén nhiét Ion hon va kha nang phan tng kém hon cdc lien két C-Sn va C-Pb. 
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s5. HOP CHAT CO - PHI KIM 


Hop chat co — phi kim 14 nhing hgp chat hitu co ma trong phan tr cé chifa lién ket 
cacbon - phi kim nhu C-P, C-S, C-Si, v.v.. 


Quan trong nhat trong c4c hop chat co — phi kim 1a hgp chat co — photpho, 
co — silic. | | 


| - HOP CHAT CO - PHOTPHO 


Hop chat co — photpho 18 loai hgp chat co — phi kim duge nghién ctu nhiéu nhat 
va duoc tmg dung rong rai nhat. Do hoat tinh sinh hoc cao nen chung duoc ding lam 
thuéc chita bénh, thuéc trir s4u va duoc coi 1a hoa chat dac hiéu trong phan tich cting 
nhu trong téng hop hitu c¢. Trong chién tranh, cac hop chat co — photpho cén duge dung 
lam chat déc hod hoc quan su rt loi hai nhu sarin, tabun, soman, V.V... 


Trong qué trinh trao déi chat cha sinh vat, khong thé thiéu duge cac este clia axit 
photphoric. D6 1a c4c nucleotit cé vai trd rat quan trong trong qué trinh sinh téng hgp 
protein va gen di truyén. 


Nite va photpho déu & phan nhém chinh nhom V. Hai nguyen t6 nay c6 nhiéu mat 
giéng nhau, song cting cé nhiéu diém khac biét. 


Photpho cé cau hinh electron : Is 295"2p° 3373p" va cé nhiéu. trang thai oxi hoa (-3, 
—1, +3, +5). | 


Céc hop chat co — photpho duge chia lam hai loai : 


~ Hop chat co — photpho cé lién két truc ti€p gitta cacbon va photpho C-P, nhu cac 
dan xuat ankyl hay arylphotphin (RPH, R,PH, R3P) ; photphin oxit (RzP=O) ; axit 


O 
Il 


photphinic ; ron | ; axit photphonic [R-P-(OH), } 


Oo 

q 
- Hop chat co —‘photpho ma nguyén tr photpho lién két gidn tiép voi cacbon qua 
nguyén tif cha nguyén t6 khdc, C-X-P, nhu cac din xudt cla axit photphoro, axit 


pirophotphong, axit photphoric, axit pirophotphoric va axit thiophotphoric. 
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Bang iX-4. Trang thal oxi hoa cua photpho trong cac hgp chat céng hoa tri 


Trang thai Cé ” 
mee ; dec hop chat 
oxt hed : OP 











































PH, RPH, R,4PH RP 
Hidre photphua Photphin bac | Photphin bac Il Photphin b4e II 
' {monoanky!photphin) (diankylphotphin) {triankylphotphin} 









R,P=0 


Photphin. oxit 


R,P-H = R2POH 
ll 














-3 
+1 
i 
+3 H P(OH). 
Axil photphord 
Ho . 
H -O>>P=0 
+3 H- 
| Axit photphoric 


1. Hap chat co - photpho loai C-P 


a) Photphin va cdc dan xudt cua nod 


Axit photphing 










O 

OW 
R, P-OH 
Axit photphinic 












R(OR); 
Trianky] photphit 












Mk 
R P(OH)» 


Axit photphonic 









Trianky! photphat 


Hidro photphua PH, 14 mét chat khi khong mau, dé béc chay va rat déc. Khi thay 
thé mot hay nhiéu nguyén tir hidro trong hidro photphua bing cdc géc hidrocacbon, ta 
duoc cdc photphin : 


RPH, : photphin bac I, CH3PH), : metylphotphin ; 

RPH : photphin bac II, CH;CH,PH-CH,; : etylmetylphotphin 
R3P : photphin bac Il], (CgHs)sP : triphenylphotphin 
R4PHal™ : mudi photphini bac IV. | 


+ | - 
Thi du : (O)xPcr, Br : Benzy! triphenyl photphoni bromua 


Cc ankylphotphin bac mét va bac hai co thé duoc diéu ché bang mét trong cac 
phuong phap sau : | | : 
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- Ankyl] hoa photphua kim Ioa1. 

RI + H,PNa -> RPH, + Nal 
Hoac : 

RBr + R’PHLi — RR’PH + LiBr 
~ Khu hod clophotphin bang LiAIH, hoac HSiC1, 


rec, —#), RpH, 


— Céng photphin vao hop chat chua no : 
Ce6H)3CH= CH) + PH3 > C.eH)3 -CHPH, 
CH, 
Su dung peroxit, phan ting chay. theo quy tac Kharat. 
— Cac photphin bac ba duoc diéu ché dé dang bang cach cho hop chat co — magie 
tac dung voi PCI. 
3RMgBr + PClL, > RP + 3MgBrCl 
Photphin bac LIL cén dugc diéu ché bang c4ch khu oxit photphin bac III boi SiHC1, 
(triclosilan) : 


(CgHs)3P=O0 —“2-» (CoHs5)3P 
Photphin cdc bac déu dé bi oxi hod boi oxi cla khong khi hay axit nitric. 


Trimetylphotphin tu béc chay trong khong khi, nhung cdc triankyl cao bj oxi hoa | 


cham hon. — 
CH3CH)PH, —&L, CH3CHz -PC 
Etylphotphin . Axit etylphotphonic 
0] CH3CHy~ aan 


(CH3CH>) }o PH -——> 
CH;CH,” "So 


Axit dietylphotphinic 


CH,CH 
(CH,CH,),P 2, CcH,CH.— HPs 
CH,CH, 


Trietylphotphin oxit 
105 


¢ 
e. 


Cac photphin cé tinh bazo, con PH; coi nhu khéng cé tinh bazo : 
R3P > R»PH > RPH, id PH, 
Tuy nhién, c4c photphin cé tinh bazo yéu hon amin rat nhiéu. Cac arylphotphin lal 
cé tinh bazo yéu hon ankylphotphin. 
Cac photphin 1a cdc chat long khong mau, c6é mili khé chiu, khéng tan trong nudéc. 


Vi con nguyén ti hidro trong phan tir, nén cdc photphin bac 1 va photphin bac II 
con thé hién tinh axit khi tac dung v6i kim loai kiém hay NaNH),. 


Photphin bac ba cin cé mot sé phan ting khac, chang han : 
— Tac dung véi dfn xuat halogen : 


| . - | 
(CeHs)3P + CgHsCH2Br > (CgHs)3P CH2C6Hs Br Cosi, 


‘ (CeHs )3 P=CHC,Hs + LiBr + CeHe, 
_ T&e dung voi mudi diazoni thom : 


+ + : 
@) N> BF, + (CeH5 }3P —> ior —-N—-P(CeHs a IN,” (CeHs )4P BFy 


~ Tac dung véi axit : 


; —_- + . 
Ols- N=N + (CeHs }3 P Ob =N-N=P(CeHs5 )3 ott Oln-rcet % 


- Téc dung véi mot s6 hop chat chifa nito, oxi, Luu huynh : 
(C.Hs)3P+ R3NO > R3N + (CgHs)3P=0 


(CgHs)3P + oe a s me, C7) + CO, + (CgHs5)3PS 


CH, 
Ceti? +h -CH —_> (CH= cH + (CgHs5)3P=0 | 
CH, CH, CH3 
cis trans 


Photphin bac ITI dé bi anky! hod thanh mudi photphoni bac TV 


(CH)3P + CH! —_> (CH3)4 PIO 


Hoac : 
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C6Hs5 
(CeHs )3P + CH3CH> Br —_> C,H; P—-CH)CH3Br 
C6Hs 
b) Clophotphin : RPCI,, R>PC1. 


Da s6 cac clophotphin 1a nhiing chat long, c6é mii khé chiu. Chiing cé thé diéu ché 
bang mot trong cdc phuong phap sau day : 


~ Tac dung cua hop chat co — kim véi PCI, : 
(C,Hs).Hg + PCl, - C,HsPCl, + C,H.HgCl 
~ Ankyl hoa photpho : 
— 3CH,Cl+2P "5 CH,PCIL, + (CH,),PC 
— Nho phan itng Friden-Crap : 


O + PC], ~AK4 , > OyPee + HCI 


Hoac tit clobenzen, photpho va triclophotpho : 
3C,H;Cl + 2P + PCl, O > 3CgHsPCl, | 
C6 thé phan img tiép : 


2C,H;PCl, —“S5-, (c.H.),PCI + PCI, 


- Khu hoa hop chat phiic cia photpho hay hop chat chita photpho : 
[RPCI3]*{[AICl4y —“2>5 RPC, + AIC, + MgCl 
RPCl, + CH;-O-PCl, —> RPCI, + CH3C] + POCI, 
Vé hoa tinh, clophotphin cé thé tham gia mét sé phan img theo so dé sau : 


R’ONa +O5 





RP(OR’)s RPOCI, ~ 

RPR? RPCl, “° 5 RPSCI,_ 

RP(NR’), +z, RPC 
»=CH-CH=CH, 


an cl 
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Mot s6 halogenphotphin véi photpho hoa tri 5 co mét s6 phan ting : 


Cyou + (CeHs),PCh 2S, Ce + (Ce6Hs)3PO + HCI 


( you + (CeHs)3 PBR; ae os + (CgHs)3PO + HBr 


c) Axit photphono va axit photphing 
Khi thuy phan c4n than cdc clophotphin ta duge cdc axit tuong ung - 
RPCI,+2H,O0 -» RP(OH). + 2HCI 
Axit photphone 
R5PC] + H,0 > R,POH + HCl 
| Axit photphino 
Cfc axit nay cé nhém -OH lién két véi photpho, nén rat khong bén va chung sé 


chuyén hod nhu sau : 
OH 


OH RN! 
R- —. P=0 
MoH | H~ | 
Axit photphone 


R~ R~ 
P-OH == P=0 
R~ R~7 
HZ: 
Axit photphine | 
Este cla cdc axit nay duoc diéu ché bang phan ting cla clophotphin voi etylat natri 
hoac cac hgp chat tuong tu. 
RPCL + 2NaOC,H,; —» RP (OC5H3)2 + 2NaCl 


Hoac : | 
R>PCI + CsHJOH + (CyHs)3N — R5,POC,Hy + (C,H;)3;NHCI 


Céc este nay lai dé dang tac dung vi ankyl halogenua ciing nhu vdi lu huynh : 
. RN , 
RP(OC5Hs)o + R'E > P=O0 + CoHsi 
(OC) Hs )2 RI 2H5 
OC>»Hs 


Hoac : | 
R,POC,H, + RI > RzP=0 + C,H] 
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GH OC)H 
(C>Hs0),PC>Hs +S 3 2 2 PO 5 


— 
"~~ OCs 

d) Axtt photphonic va axtt photphinic 
Hai axit nay co cau tao nhu sau :. 

R-P(OH) R.P-OH 

I ; Ro O 
| O 
Axit photphonic Axit photphinic 


+ Axit ankylphotphonic cé thé dugc diéu ché bang cac cach sau : 
- Cho este cla axit ankylphotphoro tac dung vdéi halogenankan : 
CoHs5, OCH 


CoHsl 
P(OC> Hs )3 ay P 
0” SocjHs 
Hoac cho halogenankan tac dung v6i natri diety] photphit : 
. OC+HS5 
(C5H;O)) P-ONa + C)H5I1 —> CH3;CH,—-P% + Nal 
I NOC>Hs 


QO 
~ Ankyl hod triclophotpho bang anky] halogenua cé mat AICI, sau dé thuy phan : 


RCI + PCI, + AICI, > [RPCIZ][AIClg]- + RPOH)2 + 4HCI + AlCl, 
- Thuy phan cac hep chat RPOCI, hodc R,POCI : 
RPOC], + 2H,O — RPO(OH), + 2HCI 
~ Dé diéu ché c4c axit cla photpho cé nhan thom thudng st dung arylclophotphin 
CgHsPCly +Cly > CgHsPCl, 2822+ CoH;PO(OH)) + 4HCI 
Hoac cho triclophotpho tac dung véi mudi diazo thom va sau dé thuy phan 
Ar No[BF,- + PC, > [ArPCl,]"[BFy + N> 
[AtPCls]*[BE,]- + 3H,O > ArPO(OH), + 3HCl + HBF, 


— Cong diankyl photphit vao cloral : 


1Q9 


+ mw 
2°08 


&; 


(CH30), P-H + O=CH-CCl, —> (CH30), P-CH-CCh; 
| 
O OH 


— Tac dung cua triclophotpho vao andehit, sau dé thuy phan 

| PCs . p_ py_p“OH 

; RCHO 2) H5O R CH OH 
OH O 

+ Axit anken photphonic duge diéu ché nhu sau : 


_ 1) 2PCI5 _ _ ; 
CH,CH, CH=CH) ~3)P,0, CH3CH,CH=CH PCl2 —_> 


OCH,CH 
_2CH3CH20H CH,CH,CH=CH-P\ ~ 
~ 2HC! | SOCH;CHs 


2. Hop chat co - photpho loai P-X-C 
X 14 QO, 5, N. 
a) Axit photphore va dan xudt cia chung 
Axit photphoro cé su c4n bang gia hai dang tautome : 
H 
HO-P-OoH == HO-P-OH 
O OH 
Este cia axit photphoro duoc diéu ché bang céch cho triclophotpho tac dung 
vGi ancol : 
3CH,CH,OH + PC, —Z4—>» (CH3CH20);P + 3HCI 
| Trietyl photphit 
Ngoai ra con cé thé thu duoc céc san phém khdc nhu dietyl clophotphit, 


(CH,CH,0),PCI, dietyl photphit (CH;CH,O),P-OH hay natri dietyl photphit 
(CH,CH,0),P-ONa. 
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b} Axit photphoric va dan xudt 


Axit photphoric ¢é cau tao nhu sau : 


H-O 
H-O-SP=0 


H- 


Este hoan toan cia axit photphoric cé thé thu duge bang cdch cho etanol tac dung 
vi photpho oxiclorua vi su cé mat cua baze : 
- H | 
OH, CH3CH2 -OS) _ocH,cH,; —> 


3CH,CH>0H + POCL, —C#_, p- 
eee aS I3HO CH3CH ~ -O" | 
O 


Trietyi photphat 
CH CH3CH,0 
NaOH | CH3CH2-OnN, on, PCs 3CH20%, , 
~CH3CH2OH ” CH,CH,-O~ 1 CH3CH20 
. 
Natri dietyl photphat . | Dietyl clophotphat 
c) Dan xudt cua axit thiophotphoric 
Phan tmg diéu ché xay ra nhu sau : 
CH.2CH> -—O CH2CH> -—O 
a2 Sp_oNa —S5 32 <p -ONa 
CH,CH3 — CH;CH, -O” I 


Tir dietyl clothiophotphat diéu ché ra thiophot, mot loai thuéc trir s4u ; 


. , S 
(CH3CH20) KX cI + O,NXC))-ONa —» (CH;CH)0), P-O 4{O)-No, + NaCl, 


S 
Thiophot 
d) Axit pirophotphoric va ddn xudt 


Axit pirophotphoric cé cau tao nhu sau : 


O 0 

i [ 
HO-P-O-P-OH 

| 

OH OH 


11! 


nih 
x 


7 

+ 
+, 

"Piy 


Este cua n6é duoc diéu ché tir natri dietyl photphat va dietyl clophotphat : 
CH3CH2 0%, _o- OCH CH. . 


CH3CH+0)) P—ONa + Cl-P(OCH,CH NaCl 
BSA) | ONS (en > CH CHO” OCH 

O O O 
Natri dietyl photphat Diety] clophotphat Tetraetyl pirophotphat 


Sau day chiing ta sé quan sét su chuyén hod lan nhau gitta cdc hop chat cua photpho : 


H,0,5 hoac R-C-O-O-H 
R3P O R3P =O 
(RO); P LiAIH, hoac Zn (RO); P=O0 


3. Tinh chat va ting dung 


Nhiéu hep chat co — photpho cé hoat tinh sinh li cao, dac biét 14 c4c dan xuat cua 
axit photphoric, axit photphonic, axit photphinic va c4c din xudt thio tuong Ung cua 
ching. Hop chat co — photpho duge img dung rat réng rai trong san xudt nong nghi€p, 
trong doi s6éng va ca trong quan sw. 


a) Thudc trv sdu va thudc phong tri dich bénh 


Hop chat co — photpho déng vai tré rat quan trong trong san xudt néng nghiép vol 
cdc loai thuéc phoéng trix dich bénh va thuéc tri sdu. : 


Nhing loai thuéc nay cé nhiéu uu diém nédi bat : 
— Hoat tinh diét s4u bénh rat cao. 

— Ham lueng sit dung it nhung hiéu qua cao. 

- Tac dung nhanh. 


~ Sau khi tac dung thi phan huy nhanh, khéng tich dong lai trong cdc day chuyén 
thuc phdm, do dé khéng gay d6éc hai cho mi trudng. 


~ Cé tinh chat chon Iva cao, cé thé diét dugc s4u bénh pha hoai nhung khong gay 
hat cho con trung co ich. 


_ Tinh chat mian dich cha sau bénh 46i véi thudc khong c6 hoac cé rt it. 
Sau day chting ta sé ldy mdt s6 thi du vé loai thude trit sau bénh co — photpho. 
+ Vophatoc : 


Tén thong dung la methyl parathion 
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MO6t sé tén thuong phdm : Folidol MSOEC, Wofatox 50EC, Proteon SOEC. 


Day la hoa chat khéng déc. véi cay tréng nhung déc véi ngudi, véi gla slic va ca 
gia cam. Thude cé tac dung ti€p xtic, vi déc, x6ng hoi va thdm sau. 


Cau tao cua vophatoc nhu sau : 
CH3 “ON 
P- 0-(C)-No, 
CH, -0% | 


Vophatoc duoc ding dé tri nhiéu loai sau gay hai cho nhiéu cay trong khdc nhau. 
Vophatoc cé tinh déc cao déi vdi ngudi nén hién nay bi han ché st dung. 


+ Dipterec hay clorophot 
Tén théng dung : Trichlorfon. 


CH; oT -CH-CCl, 
CH, - | 


Dipterec 14 loai thude trit sav cé tdc dung tiép xtc, xéng hoi th4am s4u va cé tinh 
déc cao. 


Dipterec duge ding dé triy sau hai hia, ng6, rau cai, dua chuét, ca chua, cay thudc 
1a, cay che, cam, quyt... Dipterec con dugc pha véi protein thuy phan dé diét rudi vang 


hal cam, quyt. Protein thuy phan cé téc dung dan du, thu hut rudi duc qua va dipterec sé 
tiéu diét ruéi, | 


+ Thiophot hay parathion cé t4c dung triy s4u bénh. 
CH,CH;07 1 
+ Dithiophot 14 mét loai thuéc tri sau. 


CH3—O oF ~S—CH,CH, -S—CH»CH; 
CH; -O 
b) Mot sé chat déc hod hoc qudn su 


Cac hop chat co — photpho ding 1am chat déc hod hoc quan su thudéc loai chat doc 
than kinh. Sau day 14 mot sé chat déc hod hoc quan su da duge sir dung trong mot sé 
cuéc chién tranh : 
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(HNN gY 1 -OCH(CHy), a 
CH,O-~ "Non aN CH3” \o -CHC(CH)3 
Hy; 
Tabun Sarin Soman 


po 
R07 ' SCH) CH> KB 
“CH Khi V cén goi 14 photphory! thiocholin. 


Véi R 18 CHg, C5Hs, CH, thi dugc goi 1a khi V 


So sanh d6 déc hai chia: 4 chat trén : néu tabun 1a 1, sarin sé 14 10, soman 1a 30 va 
photphory] thiocholin (khi V) la 2000. | 


Il - HOP CHAT CO - SILIC 


Giéng cacbon, silic ciing 6 nhém IV cia bang hé théng tuén hoan, nhung silic go chu ki III, cén 
cacbon 6 chu ki LL. Trong cdc hop chat co — nguyén t6, cacbon va silic déu cé hod tri 4. Trong 86 cac hop | 
chat co — npuyén t6 cha nhom TV (C, Si, Ge, Sn, Pb) thi silic va gecman! co tinh chat gan nhau hon. Nang 
lucmg lién két cacbon - silic (214,29 kJ/mol) nho hon lién két cacbon - cacbon (347,69 kJ/mol}, nhung nhw 
thé 1A khd ién vi vay cdc hop chat ankyl va aryl cha ching rat bén véi nhigt. Ngoai lién két C-Si va Si—- Si, - 
silic cén tao thanh cdc lién két tuong déi bén vdi oxi, halogen, nita, hidro. Silic-c6é ham luong dimg thw hat 
vé khdi luong & vé Trdi Dat (28%), sau oxi. N6 thudng o dang hgp chat silicat va thach anh SiQ,. 


1. Phudng phap diéu ché 


a) Tde dung ctia anky! hodc aryl halogenua voi hop kim Si-Cu 


2CHACl + Si(Cuy 2725 (CH) SICl, 


Phan tng nay d& dugc 4p dung trong quy trinh cong nghiép. Cé thé thay hgp kim Si/Cu bang silic 
kim loai va bét dong. 


Phan tng tao ra mét hén hgp san phém theo phuong trinh sau : 


nCH3Cl + Si(Cu) 300°C, (CH), SiCl4-n 


Néu n= 1 tacé san phdm CH,SiCl3. 
n= 2, (CH)SiCh. 
n= 34, (CH4)38:C] 
n=4, SiC. 


Br 
Hoac : (Br SS, _ Sev) ())-SiBr, + ©-s-O 
Br 
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bh) Téc dung ctia tetraclositan véi hop chat —co kim (fit, thuy nedn, magtie hay nhdém...) 


SiCly + 4b > (COpusi + 4Licl 


Sill + 2(CH3CH) )2 Zn —_> (CH4CH3 45h + 27nCly 


sic), —SHaMECl , CH,SICl, + (CH3)2SiCl, + (CH3)3SiCl + (CH3),45i 

Néu ding hop chat co — magie, sé cho mot han hop san phdm. Ti !é cdéc san phdm phy thugc vao 
lwong ding cla cdc tac nhan phan ung. 

c} Cong halogensilan vao hop chat hitu co khong no 
Thi du : 
Hoac : 

HSiBr, + CH= C(CH, )y —>} CH; ~CH-CH2SIBr3 

CH; 


d) Neodi cac phitong phdp diéu ché dé tao lién két Si-C sau day sé tom tdt mdt sé phitony phap 
rao lién két C-X{X 14H, O, Hal ...) 


— Pidu ché cac ankoxisilan : 
Cho tetraclosilan tac dung véi ancol. 
SiCl, + 4CH,0H —> Si(OCH3)4 + 4HCl 
Tetraclosilan Tetrametoxisilan 
— Biéu ché axyloxisilan : 
Tetraxetoxisilan 


— Hiéu ché silan : 
sic,, —UA4+ , sin, 


Hoac : SiO, —St4_, sik, 
150-170°C 


2. Tinh chat 
Dua vao dé am dién cha cae nguyén t6 & bang IX-2, ta thay cdc lién ket cia Si v6i H, C, Hal déu c6 


su phan cuc nhu sau : 


git —yd-_ gi8t —c® va sift —x®” CX: O, Hal, N...) 
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a. 


Cac silan c6 cong thitc chung giéng ankan : Si, Hon+2 da tim thay n= 1+ 6. Voin =], 2, ching la 
chat khi, vi n > 3 chting !4 cdc chat long, co kha nang phan tng cao hon ankan. 
~ Cfic silan 6 thé tu béc chéy trong khéng khi 
SIH, + 20, — SiO, + 2H20 
— Silan dé bi H,O phan huy, nhat la khi co mat axit hay kiém. 
SiH, + 2H,0 > SiO, + 4H,T 
~ Silan tic dung manh véi cdc halogen : 
SiH, + Ch 2 SIH3Cl + HCl 
SIH,Cl + Cl, > SIH,Cl, + HCl 
Khi thay thé mot, hai, ba hay bon nguyén tic hidro cua silan bang céc géc ankyl, ta c6 mono, di, tr 
hay tetraankylsilan : RSIHy, R2SiH>, R,SiH va R4Si. 


Khi thé chua hoan toan, nghia 1A trong phan ty silan vn con lien két Si-H thi kha nang phan ung 
rit cao. Dé la cdc phan img thuy phan, oxi hoa, halogen hoa. 


R,SiH_ 222, R;SiIOH + Hp 
Silanol 


R3SiH —2-5 R,Si-Br + HBr 
— Cac anky! halogenua silan cing dé bi thuy phan thanh cdc silanol : 
R,SiCl + H,O ——> R,;SiOH + HCl 
R»SiCl, + 2H,0 —— R2Si(OH), + 2HCI 
Cac anky! halogenua silan con téc dung vo céc kim loai kiém 
' R3S5iC] + 2Na ——> R,SiNa + Natl 
Sau d6 cdc R,SiNa lai phan tmg voi R,SiCl : 
R,SiC] + RySINa ——> R,Si-SiR3 + NaCl 
Phan ing xay ra nhu phan tng Vuyéc. 
R,SiC] + 2Li ——> R,SiLi + LiCl 
R35iC1 + R3SiLi ——> R4Si-SiRy + LiCl: 


Cic hop chat loai R4SiMe (Me 1a kim foai kiém Li, K, Na) c6 kha nang phan tmg cao, nén duge sit 
dung dé téng hop ra nhiéu san pham khdc nhau. 

Céc ankylsilan rat bén voi nhiét : tetraetylsilan chi bat dau phan huy ¢@ trén 500°C, con tetraphenylsilan 
si ¢ $30°C ma khong bi phan huy. 

Cac ankylsilan va anky!closilan tac dung v6i Clo voi xiic tac AICI, hay tia tr ngoai cho mhiéu san 
phdm thé khdc nhau : | 
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(CH3)45i + Cl, ——> (CH; };SiCH>Cl + HCl 
Clometyltrimetylsilan 
CH;SICI, + Cl, “8, cicH,Sicl, + HCl 


Cac silanol cé thé thuc hién phan img tring ngung dé cho polime co — silic. Cac polime co — silic 
la loai polime cé dé bén nhiét va bén co hoc cao, déng thai ching lai cd tinh dan héi 6 khodng nhiét do 
rong, nén duge sir dung rat nhiéu trong thue té, 


Cé hai loai polime co — silic, con goi 1a silicon. Loai tht nhat JA loai mach hd, monome 4K silandiol. 


R,SiCl, + 2H,0 ——> R,Si(OH), + 2HCI 


R R R 

f O | - 
nHO-Si-OH ao”? H0-8.-O4 Si tow 

‘ ses 


Loai thé hai, néu di tir tricloankylsilan sé cho silantriol va cho polime cé cdu tréc khong gian 
ba chiéu : 
RSiCl, + 3H,0 —> RSi(OH); + 3HCI 


OH R OO R 
i o | | | 
n HO~-Si-OH po? “$-0-S-O-$-0- 
| 
R o RF 9 


pF | 
+~Si-O-51-O-S)|-G- 
| | | 
R . RK 
| 


ll - HOP CHAT CO - LUU HUYNH 


Oxi, luu huynh, selen va telu cing 6 nhém VI cua bang hé théng tudn hoan. 
Luu huynh cé cau hinh electron nhw sau - 
1s72s72p°35°3p "34° 
G trang thai co ban, Iu huynh cé electron 1ép ngoai 1A 6 va cdn 1 obitan d tréng. 


Trong cic hop chat, luu huynh cé sé oxi hod cao nhat 14 6 vA & trang thai kich thich cé c4u hinh 
nhu sau : 


35°3p* —> 33'3p°3d7 hay s! pd? 
Luu huynh cé dé 4m dién 14 2,5eV nén ai Ive cha luu huynh véi electron kém hon han oxi, va nam 
trung gian giita nite va cacbon. 


| Thi du : Trong axeton, lién két >C=O vA cd4c nhém thé véi su xen phi p, — pz nim trén mot mat 
phang con trong CH3—-S—CHg, dimetyl sunfoxit, lién két >S=O c6 su xen phi pp — py va cdc nhém thé 
I 


QO 
khéng nam trén mét mat phang. 
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Axeton Dimetyl sunfoxit 


Theo danh phap thay thé cla IUPAC, tén cita hop chat co — luu huynh duoc goi nhu sau : 

— Néu nhém —SH gan véi gdéc hidrocacbon thi goi theo tén cua hidrua nén thém duéi -thiol. 
Thi du: 

CH,SH : metanthiol ; CgHs—-S-S—CgHs : phenyl dithiobenzen. 

Mot s6 ion cing duge goi theo tén hé théng : 


SH: sunfanido : s? 


~ : sunfide 
sot" > sunfit ; CHS: benzen thiolat 
— Mot s6 dan xuat cha axit chifa lu huynh cé tén goi mhu sau : 


« CH,—-S~—OH © : axit metansunfinic 
l 

» CH;-SO0,0H : axit metansunfonic. 

« CH;CH,-S—OH : axit etansunfenic. 


Bang IX-5. Trang thai oxi hod cia hu huynh 


Trang thai oxt hog Cade hop chdt cua tun huynh 


H,S | RSH R-S-R’ 
Hidre sunfua | | Thiol : 









Sunfua 







R-S-R 
RS-OH lI. 





0 
Axil sunferic Sunfoxit 
. ) 
; R-S-OH ho 
Il R-S-R 
+? O ll 
' 0 
Axit sunfinic 
7 


HSO,OH 





Axit sunfurc 





Axit sunfonic 


Axit sunfuric . Sunfat 
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1. Thiol 


Thiol (hay mercaptan) la d&n xuat cia hidro sunfua (H»5) khi thay thé mot apuyén tu hidro trong 
hidro sunfua bang géc hidrocacbon. 


Thi du : CH, SH : Metanthiol ; ou : Xiclohexanthiol 
a) Phuong phiip diéu ché 


+ Anky! halogenua RHal, ankyl sunfat RSO4 hoac ankyl sunfonat RSO; tac dung voi mudi 
NaSH (natri hidrosunfua), 


CjH;Br + NaHS; ys) ——_ C,Hs55H + NaBr 
(CH3),50, + NaHS ——> CH35H + CH; -—OS0,Na 
Cé thé ding thioure tac dung véi RHal. 
3NaOH 


C5HsBr + NH, -C—-NH, Hho C,Hs5H + 2ZNH; + Na ,CO, + NaBr 
li 


+ Hidro sunfua 4c dung voi anken cé xtc tac axit 


CH, | . CH; 
7C=CH2 + HyS —i_, CH;7C-SH 
CH, CH; 
+ Luu huyoh tac dung véi hgp chat co - magie. 
OH 
HZO / 
8RMgHal + Sg ——> 8RSMgHal —-*—> 8RSH + Ms 
Hal 


Hoac : 


(O)-MgBr + Sg > (O)-sMgBr M30, (O)-sH 


bh) Tinh chat 


Vi khéng tao lién két hidro nén cdc thiol co diém soi thdp hon ancol tuong ung (diém sdi cla 
etanthiol Li 35°C, cdn etanol 14 78°C). Cac thiol ft tan tone nude, dé tan trong ancol, cte.. 


~ Cée thiol 6 tinh axit yéu (K, cia etanthiol 1a 10. thy nhumg manh hon ancol tuong ting (K, cua 
etanol 1410 7). Do cé tinh axit yéu, nén thiol hoa tan duge trong kiém. 


C»Hs5H + NaGH —~> C»Hs5Na + H20 
~- Cée thiol tac dung véi axit cacboxylic, clorua axit cho thioeste : 
CH35H + CH;COOH —> CH;COSCH3 + H,0 


CH,CH,SH + CH,-Cc-cl P&S, CHy~C-S-C)Hs + HCI 
ll 
O 
Etyl thioaxetat 


HLY 


Oa 


BE g 


Vai trdé cia piridin nhw sau : 


CH,SH + CH,cocl —PHid_, CH; -C-S-CH, + piridin HC 


Metyl thioaxetat 
Hoac voi anhidrit axit : 
RSH + (R’'°CO}O —— > R’COSR + R’'COOH 
Thioeste 


— Cac thiol tac dung voi hop chat oxo (andehit/xeton) cho thioaxetat hay thioxetal tuong ime : 


, HCl kho [zoos _ 
2C)Hs5SH + C,HsCH, —-C-CH, ——— C,H,;CH;—-C ca + H,0 
) S-C5Hs 
Benzyl metyl xeton 1-Phenyl-2,2-dietylmecaptopropan 


Hoac : 
CH, S—CH) 
HS(CH,);SH + CH3~C~-CH; He, Nc SCH, 


Céc hgp chat cia lwu huynh cé hoat tinh nucleophin lén hon oxi. Su thé boi tac whan nucleophin 

chia luu huynh thudng xay ra trong diéu kién ém diu va cho hiéu sudat cao. Cac tac nhan nucleophin quan 
_ —_— — —_— Fi 
trong cia luv huynh 1a : HS, HS , SO ,RSH, ArSH, RS , ArS ,SCN ,S° . 


Nhém bi thé thudng [a halogen, sunfonat, ion sunfat va nude. 


CH35H + (CH3)5 CHCH3 Br —_} CH,5CH4CH(CH;3 )> + HBr 


Jsobuty] mety! sunfua 


C,H,;5H + (0-80, <O)-CHs > ( sO) + CH; (C))-S03H 


Thiophenol Xiclohexyl toxylat Xiclohexy! phenyl sunfua 
H3S + CH, —-CH> _— HSCH,CH»,OH 
a 


2-Mecaptoetanol 


HSCHCH0H + CH)-CH, —> HOCH, CH,SCH,CH,OH 
O 
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Thiol dé tac dung véi oxit cla kim loai nang. 
Thi du : 
2CH45H + HgO ~—_—> (CH35)5 Hg + H,0 


Thiol bi oxi hod cho nhiéu san phdm khac nhau. Thi dy t4c nhan oxi hod nhe (nhy oxi khéng khi, 


hulogen, axit sunfuric...) cho sin phdm 1a disunfua hoac axit sunfenic. 
RSH —2l, RS-SR Disunfua 


[O] 


RSH ———>RS-OH Axit sunfenic 


Néu chat oxi hod manh sé cho san phaém 18 axit sunfonic 
rsH —2l, RSO3H 
Thiol dé cong vao lién két d6i >C=C< 


(C)-si + CH) =CH-COOCH, —S2H#5°%*_, © ~CH;CH,COOCH: 


2. Thicete : R-S-R’ 
Thioete 14 céc ankyl sunfua 
a) Phuong phap diéu ché 
-- Cho anky! halogenua tac dung véi mudi sunfua cla natri hay kali 
2CH31 + K,S > CH;-S-CH; + 2KI 
2(CH3),50,4 + Na)S —> CH3-5-CH3 + 2CH,0S0;3Na 
~ Cho anky| halogenua hay anky! sunfat tac dung voi RSK : 
CH,SK + CH;CH,I] > CH,-S-CjHs + KI 
— Cho thiol cong vac lién két déi >C=Ce ; 
CH,SH + CH) =CHCH,CN —8°2-4 CH3SCH,CH,CH2CN 
— Thay oxi trong ete bang hvu huyoh - 
5R,0 + P)Ss ——> 5R2S + POs 


— Chung cat mecaptit chi: 


o 
(CH;$),Pb ——> (CH3).5 + PbS 
— Chung ct thiol nh xtic tac AlnO3 + ZnS 


1°. xt 
2RSH ——— > R,»S + HS 
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bj Tinh chat 
Thioete la cdc chat long khé tan trong nude, tan dé trong cac dung mdr httu co. © 
Thioete tuong déi tra vé mat hod hoc. | 
— Thioete dé céng véi anky] halogenua tao ra mudi. 
(CH3))8 + CH; ——> (CH;)3SI 
Trimetyl sunfoni iodua 


— Thicete dé bi oxi hod cho sunfoxit va sunfon 


, CH, O 
107 109 \ 4 
H>50 _ H30 | 
(CH3)25 eR coon ? (CH3)2S=0 CH3COGH ff Sy 
CH; O 
Bimety] sunfoxit | Dimetyl sunfon 


Dimetyl sunfoxit la mét dung moi thong dung, bén & dudi 80°C. Dimetyl sunfon ciing 1A mét dung 
mdi t6t, nhung cé diém s6i cao va la chat ran G nhiét dé phong. . 


3. Axit sunfenic, axit sunfinic va axit sunfonic 


a) Axit sunfenic RSOH 1a axit khéng bén, khong tach ra duge duéi dang nguyén chat va dé ty oxi 


hoa. 


Mot s6 dang d4n xuat cia axit nay lai iwong d6éi bén nhu halogenua axit RSCI, este RSOR’, amit 
RSNH) va anhidrit axit (RS)50. 


b} Aatt sunfinic RSO3H bén hon axit sunfenic. 


Axit sunfinic cling dé bi oxi hod thinh axit sunfonic RSO3H va 1a axit c6 dé manh trung binh bang 
axit sunfure, 


c) Axit sunfonic RSO3H Ki axit bén nhat. Né duge diéu ché bang cdc céch nhu sau : 
— Oxi hoa thiol : 


RSH 1202. CH3COOH . RsO,H 


— Cho natri sunfit tac dung véi ankyl halogenua 


chung cit 


Na2SO; + RHal —*— R-SO,Na + NaHal 
— Cong bisunfit vao anken 


 CHyCH=CH) + NaHSO, —[2-22° , CH,CHjCH2SO3Na 
24°C 


Axit sunfonic la axit manh tuong duong axit sunfuric. Mui natri sunfonat RSO,Na 1a chat tay rita 
t6t. Nhiéu chat tay nta duge san xudt cong nghiép tir dau mé cd céng thitc chung : 


Co. 5Hi9+31 {C))-s0Na 
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e 
ch 


RSO,H 





| H3z02 (1 mol) _ H202 RSH 
R25 hay RCO4H R2S=O Tay ROOZH R2802 
1a [101 
LIAIH, 


RSS Or 
RSOH RSO,H 


RSO,CI 


Hinh IX-]. Su chuyén hoa gitta céc hop chat cba luu huynh 








RSO,C1——-—-— +ROH RCOC! +N 
| ae a RSO,OR +R'NH, Oe 
+ +H, * +H ; 
vA Thuy phan 2 +PC1, REOOR | ROONHE 
R-SO,OH *—jagh RSO,NHR’ = | mo’ ak 
| wxXS 
10) RCHO 121 —- RCcoOoH 


RSO,H 


Hinh 1X-2. Su chuyén hoa cua cac din xuat cba axit sunfonic so sanh voi din xuat cla axit cacboxylic 


Cau hoi 6n tdp 


1, Hop chat co — nguyén td la gi ? gp chat co — kim la gi ? Hgp chat co — phi kim Ta gi ? 
Cho biét dac diém cau tao clla cdc loai hgp chat 46 va lay cac thi dy dé minh hoa. 
2. Hoan thanh cac so dé phan Ung sau : 
a} (CHa)gC + Clh Ms X <2 Ma, y & , p 0, q 
CH -C~ —CHy 


b) CH;C=CH + CoHsMgBr —“2> A _ 9 +p Ke, ¢ 


PBr; Mg 1) CH,CHO 


d) CH, =CH-Br + Mg —~—> U _ (CaHg)2S8Ch iy 


e) O _ Say y CH, 7 


a5 


ete khan 


ody ies eee 
9) CH, -C=CH + Na MEO, , oko y tg 


PBr4 Mg 1) HCOOC,Hs 
h) CHgCHyCH)CH,OH ——*-> X =a Y nO 0 Z 
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i) HC=CH + CyHeMgBr —2—> A —MCatohhhl , B_ 


3, Hay viét cc phuong trinh phan img dé téng hap cac hep chat hdtu co tir cac hop chat da 


cho, duoc str dung c4c tac nhan v6 co va hau co thich hgp khac : 
a) Propin ~> ancol fert—butylic ; | 

b) Stiren > (O)-CH=CH-COOH (axit xinamic) ; 

c) Phenylaxetilen > 1-phenylprop-1-in-3-ol ; 


_ d) 9-Bromphenantren —» 9-Phenantrencacboxandehit. 


4. X4c dinh cong thie cau tao clla A, B, C, D. 


in 


: C7 
HC=C-O-CoHs + CoHsMgBr ———> A 
A + (CHg)pC=0 ——>: B 
B+HO -—» C 


C+ Hy (mol) Utes , p 


. Hop chat P 06 cong thitc phan ti C,H,,0, nhung chua biét cong thie cau tao. P phan 


img nhanh véi thude this Lucas (HCI-ZnCl,) cho hop chat Q c6 cong thie phan tu 
C4HgCl. Hop chat Q tac dung véi magie trong ete khan tao ra mot dung dich ma khi xt li 
vGi nuéc cho khi X la mot hidrecacbon. Mat khac khi Q tac dung véi KOH/etanoi tao ra 
mdt hidrocacbon 6 thé khi khac la Y. 


Tim céng thie cdu tao cua P, Q, X, Y. 


oe 
eo 
po 


Chuong X 
ANCOL - PHENOL - ETE 





Khi thay thé nguyén tir hidro cla nguyén tit cacbon no trong phan ti hidrocacbon 
bing nhém hidroxi sé cho ancol cén khi thay thé nguyén tr hidro trong nhan benzen 
bang nhém hidroxi thu duge phenol, thay thé nguyén tu hidro trong nhém hidroxi cua 
ancol va phenol bang géc hidrocacbon thu duge ete. Ngoai ra, khi thay thé nguyén tu 
hidro cia nguyén ti cacbon chua no trong phan tir hidrocacbon bang nhém hidroxi thu 


duoc enol : 
CH,CH,OH C,H;CH,OH CH»,=CH-CH,OH CH,=CHOH 
Ancol Ancol thom Ancol chua no Enol | 
C,.H,OH CH,0C)H; C,H,OCH, CH,—-CH, 
ae } No’ 
Phenol Ete Epoxit 


Tuy theo sé nhém hidroxi trong phan tt, ta co din xudt monohidroxi (monoancol, 
monophenol,...), din xudt dihidroxi (diol va diphenol),... va dan xuat polihidroxi (poliol, 


poliphenol). 
Thi du: | CH,OH CH,-CHOH-CH,0H — HOCH,-CHOH-CH,OH 
Monoancol Diol Triol 
C,H;OH CeH,(OH), C,H,(OH)3 
Monophenol Diphenol Triphenol 
s1, MONOANCOL 


Monoancol [4 nhimg hgp chat hitu co cé mét nhom hidroxi lién két voi nguyén ti 
cacbon no trong phan tit, Cac monoancol no tao thanh mot day déng dang c6 cong thitc 
chung C,H,,,,OH (n 2 1). 
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Néu géc hidrocacbon khong no, ta cé ancol khong no: CH,=CH-CH,OH, con néu 
géc hidrocacbon thom ta cé ancol thom : C.H,CH,OH. Nhém OH dinh voi nguyen tur 
cacbon bac mot, bac hai hay bac ba ta cé ancol bac mot, ancol bac hai va ancol bac ba. 
Thi du : 


CH,CH>C H,CH,OH CH,CH,C HCH, (CH, )3COH 
) , 3 
7 OH 
Ancol bac mot Ancol bac hal Ancol bac ba 


| - DANH PHAP 


1. Danh phap thay thé 
Tén cha ancol 1a t6 hop tén cua hidrua nén chita mach chinh vdi hau t6 -ol, kem 
theo chi sé chi vi tri cha nhém OH néu can thiét. | 
: | HOH 
Thi du : C,H,OH CH,-CH}-CH»-OH CS 
Etanol Propan- l-ol | Xiclohex-2-en-1-ol 


Mach chinh trong phan tir ancol 14 mach dai nhat chita nhém hidroxi (ancol no) va 
chita lién két.kép (ancol khong no). Danh s6 trén mach chinh duoc bat ddu tit phia gan 
nhoém OH hon. 


Thi du : 
6 5 4 3 2 ! 
CH, -CH,—-CH) -CH» ~CH- CH) 0H C.H; —CH>,CH,0OH 
CH» 
CH 
2-Etylhexan- 1-ol 2-Phenyletano! 


2. Danh phap loai chic 


Tén cia ancol 1a té hop cia tir “ancol” véi tén cla géc hidrocacbon tuong img : 


CH,OH _ CH,CHOH-CH, CH,=CH-CH,0H 
Ancol metylic Ancol isopropylic Ancol anlylic 
(metylancol) (isopropylancol)} (anlylancol) 


"3. Tén thudng hay tén riéng duge TUPAC Luu ding d6i v6i cdc ancol thién nhién. . 
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(CH3)> C= CH(CH> 2 c HCH>,CH,0H 


OH. CH; OH 


Mentol Xitronenlol a-Tecpineol 


4. Tén géc ancol RO- 


Tén g6c RO- (duoc hinh thanh bang cach tach nguyen tr hidro cia nhém OH) la 
té hop tén cha géc R va hau t6 oxi. Thi du : 


CH,0- C,H,Q- (CH,},CHO- C,H,CH,0- CH,(CH,),CH,0- 
Metox!- Etoxi- Isopropoxt- Benzyloxi- Butoxi- 


I - DONG PHAN 
Ciing nhu cdc hop chat cé nhém chifc khac, ancol co hai loai déng phan sau : 
1. Déng phan cau tao 


a) Déng phan vé vi tri nhém OH 


Thi du . CH,CH,CH»,CH,0H CH; —-CH —CH»CH3 
| | 
OH 
Butan-l-ol | . Butan-2-ol 


b) Déng phan vé mach cacbon 
Thi du: CH, CHa 
CH,CH,CH)CH,0H CH, -CH-CH,0H CH, —CH) -CH-OH 
Butan- !-ol 2-Metylpropan- |-ol Butan-2-ol 
c) Déng phan vé vi tri lién két béi 
Thidu: CH,=CH-CH,CH,OH ~ CH,CH=CH-CH,OH 
But-3-en-1-ol But-2-en- 1-ol 
2. Déng phan cau hinh 
a) Déng phan hinh hoc 


EIN an CEB : /CH20H 
JE mEN a 
H CH»,OH H H 
(E)-But-2-en- I -ol | (Z)-But-2-en- I-ol 


127 


a: 


| b) Déng phan quang hoc 


Thi du: CH, CH, 
H OH HO—~ H 
GH, CH; 
(S)-Butan-2-ol (R)-Butan-2-ol 


ill - PHUONG PHAP DIEU CHE 
1. Hidrat hoa anken 


a} Hidrat hod truc tiép 


CH=CH) + H,Q “e900 C cH, -CH,OH 


Si) atm 
b) Hidrat hod gidn tiép (ding H)SO, dic) 


CH=CH + HjS0, —> CH;CH,0SO,H a C,H50H + H,S0, 


2. Hidrobo hoa - oxi hoa anken (tao ancol bac thap) 


1. BH } 
R-CH=CH; Fi > R CH,CH,OH 


3. Oxi thuy ngan hoa - khit anken 


1. Hg(OAc),,H,0 
or — _—_ 
CH3-CH=CH2 —>-yaaq =» CH; -CHOH-CH, 


4. Khu hgp chat cacbonyl 

a) Khit andehit va xeton 

Chat khir cé thé ding rat da dang : H,/Pt (Ni), nhimg tét hon 1a LiAlH, va NaBH, 
vi tac nhan nay khit chon loc, khong dung cham dén lién két bi. Thi du : 


CH; ~CH, —CH) ~CHO soe CH3-—CH, ~CH) -CH» -OH 
7 at3 


Butan-1-ol (85%) 
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CoH |-C-CgHj, Ae Snel > CgH | -CH-CgH} | 
r 2. HO | 
O : : OH 


Dixiclohexylmetanol (88%) 


7 O | H OH 
1. LiAIHg, ete 
> 
5 | 
Cad So 
Xiclohex-2-en-1-ol (94%) 
b) Khu axit va ddn xudt 
— Khu axit : 
Axit bi kh boi LiAIH, tao ra ancol véi hiéu suat kha cao, lién két doi trong axit 
van giit nguyén. 
CH3 (CH )7CH=CH(CH) )7 COOH se? CH3(CH)7CH=CH(CH3 ), CH) 0H 


| Octadek-9-en-1-ol (87%) 
~ Khu este : 
CH;CH,CH=CH~COOCH; sie? CH,CHCH=CH-CH,0OH + CH;0H 
Pent-2-en-1-ol (91%) 
3. Thuy phan dan xuat halogen 


R-X H,0/OH™ 


(Syl hole S,2)? ROH + HX 


6. Tw hgp chat cod - magie 


a) Phan ting voi fomandehit (cho ancol bac mot) 


CH>,OMgBr . 
Cy Mess + HCHO —te khan_, So _H;0" (y cH20H 


~ XMiclohexylmetanol (65%) 
b} Phan ting voi undehit (cho ancol bac hai) 
4 | 


| 
CH ~C-CHCHO oe CH; -CH-CH, CH-C¢H 
Hy | | 
CH, | CH, OH 


2-Isobutyl-1-phenylmetanol (73%) 


OHHHCo 2 | — 129 | 


c) Phan tng voi xeton (cho ancol bac ba) 


QO | OH 
CY L CoHlsMgBr. ete khan o> CH,CH; 
2.H,0 
1-Etylxiclohexan-1-ol (89%) 


d) Phan ung voi ddn xudt cua axit (cho ancol bac ba) 
. R’ 


| | | | 
R-CO-_-Z __1.R MgBr, ete khan op oG_on 
| 


+ 
(Z:—Cl,-OR, —OCOR) 2. H30 R’ 


CH;CH,CH,CH,COOCH, CH, —:2CHsMsBr.ete khan , 
- 2.40% 
oH 
CH3CH»CH»CH, C-CH3 + C,H;0H 
Hy 


2-Metylhexan-2-ol (85%) - 


| OH. | 
| 
CH3CH,CH,COCI —e——v— CH,CH,CH,C-CH; + MgCIBr 
_f1y , | . 
CH, 


2-Metylpentan-2-ol 


IV - TINH CHAT VAT LI 
1. Cau tric phan tu 
Phan tui ancol c6 cau tric hinh hoc giéng phan tir nude, géc lién két C-O-H* 


108°5, g6c H-C-H = 109°3, con géc H-C_—O= 108°9. Nguyén tu oxi 6 trang thai lai 
hoa sp’. | 


H 
_ yc oO HP 
H H 





Cau tric phan lap CH,0H Su phan cuc trong metanol 
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we 





2. Nhiét d6 sdi, nhiét do néng chay va tinh tan 

Vi chtfa nhém OH trong phan tit, nén ancol 14 hop chat phan cuc, nguyén tt oxi cd | 
dé am dién Ién hon nguyén tit cacbon nén lién két C-O phan cyc vé phia oxi. 

Ba chat diu day déng dang 1A nhimg chat léng linh dong, c6é mi dé-chiu. Tu C, 
dén C,, 1a nhitng chat long sanh cé mii khé chiu, tir C,, trd én la nhiing chat ran giéng 
nhu parafin. Nhiét dé néng chay, nhiét dé s6i tang theo su tang din phan tit khéi cua 


ancol. 


C4c déng phan mach nhdnh cé nhiét d6 néng chay va nhiét dé sdi thap hon cac 
déng phan mach thang. Ancol cé nhiét dé s6i va nhiét dO nong chay cao hon ankan 
tuong tng. Dd hoa tan cla cdc ancol trong nuéc giam dan theo su tang s6 nguyén tu. 
cacbon. Thuc chat chi cé ba chat ddu cla day déng dang tan v6 han trong nuéc (xem 


bang X.1 va X.2). 


Bang X-1. Nhlét dé sdi va dé hoa tan 
cia ancol va ankan cé phan tur khdi tuang dudng 


Nhiét dé sdi,°C Dé tan 


Céng thitc phan tu 
Ong fiue phan Tt (d 760 mmHg} (xf L008 HO) 


Metanol ' - Tan vé han 


Etan Khong tan 
CH,CH,OH | Etanol Tan vé han 
CH2CH,CH, Propan : Khong tan 
CH,CH,CH,OH Tan vé han 
CH,CH,CH,»CH, Khéng tan 


CH,CH,CH,CH,OH — Butan-1-ol 8 


CH,CH,CH.CH,CH, n-Pentan Khéng tan 


CH 3CH,CH,CH, CH,OH Pentan- |] -ol , ; 2,3 
CH,CH,CH,CH,CH,CH, | n-Hexan Khong tan 
HOCH,CH.CH,CH,OH Butan-! ,4-diol Tan v6 han 
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Bang X-2. Mot s6 hang sé vat Ii cua cc anco! 


H)6 tan 
[ cimmestw | re | eo | eo (gf l00g HO) 


CH30H Metanol Tan v6 han 
CH,CH,OH Tan v6 han 
CH,CH,CH,OH Tan v6 han 
CH,(CH,),CH,OH 8 
CH,(CH,);CH,OH 2,7 
CH,(CH,),CH,OH 0,6 
CH,(CH,),;CH,OH Heptan-!-ol 0,2 
CH,(CH,),CH,OH Octan-1-ol 0,05 
CH,(CH3)gCH,OH Dekan-1-ol a - 

(CH;),CHOH Tan v6 han 
CH,CHOHCH,CH, 12,5 
(CH,),CHCH,OH 95 
(CH;),COH Tan tét 
(CH,),CHCH,CH,OH 2,0 





























Etanol 












Propan-1]-ol 











Butan- I-ol 







Pentan-k-ol 





Hexar-1-ol 










































{-Metyletan-1-ol 





Butan-2-o! 






2-Metylpropan-l-ol 







2-Metylpropan-2-ol 
3-Metylbutan-l-ol 






















CH,=CH-CH,0H Prop-2-en-1-ol Tan v6 han 
1-Phenylmetanol 
0 
CeHsCH)OH (Ancol benzylic) 4. 





C,H, OH Xiclohexanol 3,5 
Sé di cdc ancol cé nhiét d6 sdi va nhiét d6 néng chay cao 1a vi giifa cac ancol tén 
tai lién két hidro lién phan tu, cén cdc ancol thap c6 kha nang tan hoan toan trong nudc 


1a do ching tao lién két hidro vdi nuéc. 


R R R 
of | be or 
on ua aa ae 
HRA gH” HA 5 
+ CF" O° 
| | : (a) 
R R 
R R 
| 5 b 
Stet. gy . 
BR 
ue 4 (b) 


Hinh X.. Lién két hidro gitta cdc phan ti ancol (a) va gitta ancol v6i nudéc (b) 
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ar ane 


Cac ancol cé mach cacbon cang dai, kha nang tao lién két hidro lién phan tir can g 


yeu, do d6 tinh chat vat If cla cdc ancol nay ging nhu tinh chat vat li cua hidrocacbon 
tuong ling. 


3. Tinh chat phd 
a) Phé héng ngoai (IR) 


Dao déng hoa tri cila lién két O-H & dang tu do nam trong khoang 3600 - 
3640 cm ', khi tao lién két hidro lién phan tur xuat hién cuc dai trong ving 3600 — 
3200 cm -, ' pic co cudng dé manh, réng. 


Mot cuc dai khdc manh xuat hién trong ving 1000 - 1200 cm™ t ac trung cho dao 
dong cua lién két C-O (hinh X.2). 


CH,OH FW 108.14. di.045 
of mp15C Fp 213 °F 
bp 205°C nf 1.5403 


Wavelength, (um) 
lon cea TAS 28 37 ae pep a I in@ a ee ee ee an a tpl _— a a a : on 


4; area fT ios Th 
Mi SUARSAEEEAL SHEARED? Per een i 
Heae SEaea ‘20 S'iie-A \— aif — 


ay Ag eS AA ry iT 
Hitt A iiiaaae Sea erai! 


Benzyl] alcohol, 99+% 


= 
Fe ie a 









a 


2 
sie a 


Sed iid ania] BELO Poe Penne oto |, aa aaa 


it 
ath a 
L 
“F NE AT aan eganitiweeeeeel H+ | | Wf 
ede he a_i i : ™ i i. i—-—_} H 4 Sa 
LTT ba H L H+ tL do Ty] Ff : 
arr +h) char + oC) “Tan 4 ra Gan ia tier Al 75K im > 70a ne T.-L lena 14 mm iin) EL 


WAVENUMBERS (cm!) NICOLET 206X FT-IR 
Hinh X..2. Phé IR cita benzylancol 


Trén phé dé cha benzylancol cé nhitng tan sé hap thu sau : 
A Vo-4 lién ket hidro lién phan t# 3331 cm™! 


B Voy thom | 3100 - 3000 cm”! 

C Vey 2980 ~ 2840cm"! 

D Ving hoa am | 2000 - 1667 cm | 

E Vcc vong thom 1497, 1454, 1600 cm | 
Scn, 1471 cm’! 

G Veo (ancol bac I) 1023 cm! 

H  ¥co4 thom 735 om | 
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mas) - 


b) Phé céng hudng ti hat nhdn (NMR) 
* Phé '°C NMR 
Nguyén tir cacbon gin v6i nhém OH cong huéng & ving trudng yéu hon so 


véi cacbon trong ankan. Da $6 cdc nguyén tir cacbon trong ancol cOng hudng trong ving 
6 = 20 - 80 ppm. 


* Phé 'H NMR 


D6 chuyén dich hod hoc cla proton trong nhém OH rat khéc nhau tuy thudc vao 
cau tric, dung mdi, nhiét dé, nhung thuong nam trong khoang 0,5 - 4,5 ppm, proton 
dinh & cacbon canh nguyén tlt oxi cong hudng trong ving tir 3,3 - 4,0 ppm. 

c) Phé khéi luong (MS). 


Trong phé MS, ancol bi phan manh theo hai hudng : mét 14 phan cat 6 vi tri a, hai 
la tach nuéc. Trong huéng phan cat a, lién két C-C gan nhém hidroxi nhat bi phan cat 
chuyén thanh géc trung hoa 


OH | +, OH + 
R-C CH) ~R — R-C, + RCH, 


Trong huéng tach nude, trudc tién cé su tach nudc tao ra cation géc anken. 


OH)" 
ee — > H,O + [>C=C< <y 
“ | 


V - TINH CHATHOA HOC 


_ Tinh chat hoa hoc cua ancol tap trung vao cdc trung tam phan img chinh sau : dé 
la phan tmg phan cat lien két O-H, phan tg cat lien ket C-O, va déng thdi phan cat lién 
két C-O cing véi nguyén tir Hg. Do trong phan tir ancol, céc nhém chic phan cuc theo 
Kiéu : C > O; O-<- H, nén ancol tham gia cdc phan img di Li. : 


1. Su phan c&t lién két O - H (phan (ng thé nguyén tu H trong OH) 
a) Tinh axit yéu : Phan img véi kim loai kiém. 
Ancol nhin chung 1a nhitng axit yéu, ta xét kha nang ion hod cla metanol sau : 
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CH;-O-H + H-O-H @ CH,0~ + H,0* 


_ [CH307][H30*] 


K, 
2 {CH30HI 


Bé so sdnh tinh axit cia ancol vi nudc Va mét s6 axit khac, hay xem bang X.3. 


_ Bang X-3. Gia tri pK, cua mét sd anco! so véi pK, cla nude va axit 


CH,COOH 
C,H,OH 
H,O 


CH,CH,OH 
(CH;),CHOH 
(CH;);COH 
CH=C-CH,OH 
CF,CH,OH 





Két qua & bang X.3 cho thay khi tang su phén nh4nh mach cacbon thi tinh axit 
giam, vi khi mach cacbon cang phan nhanh, cdc anion ankoxi cang kém bén, nén kha 
nang phan li cang giam. Axit axetic mac dau cé tinh axit yéu hon axit v6 co nhu HCl, 
HBr, song né cén manh hon gap 10° Jan so v6i cdc ancol don gian. 


Tuy cac ancol cé tinh axit rat yéu, nhung ching déu téc dung duoc véi kim loai 
kiém tao ra ancolat. 


Thidy: 2CH3CH,OH + 2Na > 2CH3CH5ONa + Hy 


Ancol etylic Natri etylat 
2CH;CH»OH + Mg — (CH3;CH,O).Mg + Hy 
Magie etylat 


Ancol cé thé tham gia phan img trao déi véi bazo manh 
4+ 3 
_ CH3CH;,0H + NaH ——> CH;,CH»,ONa + H> 


Cac ancolat kim loai kiém 14 nhing hop chat ion cé tinh bazo manh hon ion OH , — 
nén chung duoc ding nhiéu trong téng hop hitu co. Tinh bazo bién thién theo day : 
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OH” < CH3;07 < C,H;5O7 < (CH3)3;CO™ 
Céc ancolat rat dé bi thuy phan : 
C,H;ONa+H,O — C,H,OH + NaOH 
bh) Phan ung tuo thanh ete 


Ancol tac dung vdéi ankyl halogenua tao ra ete, phan img dién ra rat cham. Néu 
dung dung dich ancolat trong rugu tac dung vdi din xudt halogen, phan tng sé xay ra 
nhanh, va theo co ché thé nucleophin. 


C5H;OH + CHI ——> C,H50CH; + Hi ; . (cham) 


(+) f+) 


O2H3O Na - + CH31 Nt; C>H5OCH, + Nal (nhanh) 
(Téng hop Uyliemxon) | 
Ngoai ra, ete con duoc san xu4t trong cong nghiép bang cach dehidrat hod ancol : 


2C,H50H TT rane C,H;0C,H- + H,0 


Phan tmg dién ra theo co ché §,2. 


C) Phan wng tao thanh este cia axit cacboxylic 


Ancol phan tng voi axit cacboxylic va dan xudt, nhw clorua axit, anhidrit axit, tao 
ra este : 


HS0,d a 
CH3COOH + C7Hs0H Z—= => CH3COOC Hs + Hy (cham va thuan nghich) 


CH3C-C) + HOC>Hs —_ CH3 C-OCHs + HCI 
| 
O 


Khi ding C,H,ONa thay cho C,H,OH, phan ting sé xy ra rat nhanh. 


CH3-C-Cl + NaOC,H; —> CH;COOC)Hs + NaCl 
| | 


2. Su phan cat lign két C-O - Phan ung thé nhom OH 
a) Phan tng véi axit v6 co manh 


Ancol phan ting. véi cac axit 0 dang dam dac nh H,SO,, HI, HBr, HCI déu cho 
cac este vé co. 
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Thi du: 


eo | 
ROH + HBr G—= R-Br + H,0 
Ankyl bromua 


anh 


ROH + H,SO,4 d — R-OSO;H + H50 
Ankyl hidrosunfat 


Phan img cé thé xay ra thea co ché Sy2 véi ancol bac I. D6i vGi cdc ancol bac II 


va bac III thuong xay ra theo coché SN | vi tao ra cation bén : 


—Br7 (+) H™ 
: Sc- —OH + HBr —— >c- -OH, —— Sc” +H; O 
iI, II ete Al, III * “TN, II] 


CY 4 Br == dC-Br 
“TO / TL IIT 


Kha nang phan img cua ancol va HX bién thién theo thif tu: 
Ancol bac ba > Ancol bac hai > Ancol bac mét 


Hi > HBr > HCl 


Dé tranh phan ing thay phan, ngudi ta thudng ding khi HX co kem theo chat 
hut nude, 


Ancol bac mét phan ting véi HCI dac khi cé chat xtic tac ZnCl, (hén hop HCl - 
ZnCl, goi la thude thi Luca) xay ra theo so dé phan ing sau : 


CH,CH,CH>CH,OH + HCI acne, CH3CH>CH>CH>Cl (75%) 


Vi ancol la mot bazo Liuyt va ZnCl, 14 mOt axit Liuyt nén c6 tuong tac vdi nhau : 


Rw. | R. 4 _ 
sO: + ZnCly — fO-2nCly 
H : H 


Khi anion Cl tén céng vao géc R, oxi mang dién tich duong sé di ra dé dang : 
_ Rt - - 
Cho+  /O-ZnCly —> R-C1 + [Zn(OH)Cly] 
H 


Phan img xay ra theo co ché Sy2 nhung tuong d6éi cham hon S,2 binh thuong. 
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Ancol bac hai khi cé mat thuéc thir Luca, phan tmg xay ra dé dang hon so vé6i | 


ancol bac mot. Phan img cé thé xay ra theo Sy2, nhung uu tién theo Sy 


"OR R R 
| I 
R-C-O-H 2, R-c*4 [zn(OH)ChT —S> R- c- ~Cl + [Zn(OH)Ch 
| | 
H H H 


Thi du : CH;CH(OH)CHCH, a CH,CHCICH,CH, (88%) 


Phan ting theo co ché Sq] tao cacbocation trun g gian luén kém theo su chuyén vi 
va tao ra hon hop cdc san phim : 
(CH3 )> CHCH,OH ae (CH3)y CHCH)Br + (CH3)3CBr 
(80%) (20%) 


Ancol bac ba phan img véi thuéc thir Luca rat nhay. Phan tmg xay ra theo co ché 


Sn. Nhu vay, ta cé thé ding thuéc thir Luca dé phan biét ancol cdc bac khdc nhau. 
Ancol bac mét khéng phan ting véi (HCI, + ZnCl,) ¢ nhiét dé thuong (khi dé yén 
sau mét gi0). 
| Ancol bac hai phan ting tuong d6i cham véi (HCI, + ZnCl). 
Ancol bac ba phan tmg rat nhanh véi (HCl, + ZnCl) va toa nhiét. 
Kha nang phan tmg véi thuéc thi Luca nhu sau : | 
C,HsCH,OH » CH,=CH-CH,OH > (CH,),COH > (CH,),CHCH,OH > CH,CH,OH 


b) Phan ting voi photpho halogenua vé thionyl clorua 


Dé thay thé nhém OH cia ancol bac mot, ancoi bac hai hay ancol bac ba bang 
~Cl, ~ Br hoac — I, ngudi ta thudng sir dung PBr,, Pi,, SOC1,. Hiéu suat phan ting dat kha 
cao. C4c hop chat PBr, va Pl, dugc diéu ché ngay trong hén hop phan img bang cach 
cho Br, hoac I, tac dung véi photpho dé, 


2P + 3I, —> 2PI, 
6C,H,OH + 2P + 31, > 6C,H,.I + 2P(OH), 
(82%) 


4 


Nguoi ta rt it ding PCL, dé diéu ché ankyl halogenua tir ancol, vi PCI, chi phan 
ling duge voi ancol bac ba, véi ancol bac hai cha yéu xay ra phan ing loai nudc tao 
anken, con véi ancol bac mot tao thanh este cua axit photphorg P(OR);. 
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Thi du : 
3R | R,R,C-OH + PCl, > 3R,R,R,C-Cl + P(OH); 


R-CHOH-CH,R, + PCl, — RCH=CHR, + H,0 
3RCH,OH + PC], > P(OCH,R); + 3HCI 


Photpho pentaclorua (PCl,) va photpho pentabromua (PBr.) phan ting vdi ancol thu 
duge cdc din xuat halogen tuong ting vdi hiéu suat cao : | 


ROH + PCL, > RCI + POC), + HCl 
ROH + PBr, > RBr + POBr, + HBr 


Ngoai ra, ancol con phan ting voi thionyl clorua SOCI, cho hiéu suat khé cao, Vi 
san phdm thu dugc ngoai RCI cén cé cac chat khi sinh ra nen dé dang tinh ché san pham. 


Rw 
Ry SC- OH +SOCl, —> R?2 2x Cl + HCl + $0, 
RY Ry 


Tuy vay, SOCI, chi that thuan loi déi véi ancel bac ba, con déi véi ancol bac mot 
va ancol bac hai sé sinh ra san phdém phu 1a este ca axit sunfuro : : 
2RCH,OH + SOC], O=S(OCH,R), + 2HCI | 
2R ,.R,CHOH + SOCl, > O=SOCHR,R)2 + 2HC) 
Dé han ché viéc tao este, cn cho thém bazo hitu co vao hén hgp phan ime : 
RCH,OH + SOC Saas a RCH,Cl + SO, + HCl 
| Trong truéng hop cho bazo hitu co vao hén hop phan tmg, néu xuat phat tir ancol 
guang hoat thi sé lam thay déi cdu hinh cla dan xuat halogen tao thanh. : 
Thi du : 
CHC Amin bac III 
3( H>); CH(OH)CH, + SOCI> ——————_-_* CH (CH )sCHCICH; + HCl + S07 
(R)-Octan-2-ol (S)-2-Clooctan 
Vai trd cla amin bac II hoac piridin 1a phan img voi HCl dé tao mudi amoni 


C) .-) .Chinh ion CI 14 tac nhan nucleophin sé tan cong vao nguyen tt cacbon tir phia 
oN Cl | 


H 
d6i dién véi nhém tach ra, phan tmg xay ra theo co ché Sy2. Thi du: 
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i i 
‘a 
oe 


R, R, O R, 
; ae _ “os i - 2 
af OH + soc, HO, aor osocy Sy ae -0-sNO).cr 4, 
*R, ’R, "R, O 
R, | San phim trung gian 
v | 
——> oN + SO, + piridin 
R, 


Truong hop khéng ding piridin ma ding dietyl ete thi hdu hét HCI sinh ra dudi 
dang khi, vi vay néng d6 ion Cl trong dung dich rat thap nén chinh nguyén tir clo trong 
phan tir ankyl closunfit tén céng vao cacbon, khi dé sé xay ra phan tmg theo co ché thé 
nucleophin néi phan tit ( Swi). 


Co ché Syi duoc mé ta nhu sau : 


4 


R, Cl R, 
Ne : ~ 
-C-OH+ sso —Y, Ye” so 5 
R, / CI | HCI R, 4 
rR, Cl 
3 3 3 
San phdm trung gian | 
R, O R, 
Nee (2) \ At 
——> co US ny -C Cl + SO 
Ryi |. S=O Ry! 
R, Cl R; 
Trang thai chuyén tiép 


Phan ting trén la bac 2, hai giai doan, co ché di qua trang thai chuyén tiép vong. Néu 
xuat phat tir ancol quang hoat sé thu duoc dn xudt halogen giit nguyén cau hinh, thi du : 


CH3(CH); CHOHCH; + SOC, nena CH3(CH));CHCICH, + SO, + HC 
(R}-Octan-2-ol (R)-2-Clooctan 


3. Su phan cat lién két C-OH cling vGi Hp (Phan ting tach nuédc tao 
thanh anken) 


Trong phan ting tach nude, 1 nhém OH tach ra cing véi Hg bac cao hon dé tao 
thanh lién két 7. - : 


Boa 

R-CH-CH- R’ Sit? R-CH=CH-R’ 
d | 
H OH 
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C6 hai cdéch dé thuc hién phan img dehidrat hod. C4ch thif nhat cho hoi ancol di 
qua ALO, nung néong 


CH,CH,OH ae CH) =CH> + H,0 


Cach thit hai 1a dun ancol véi axit sunfuric dic hodc axit photphoric 85%. 


Trong truong hgp ding H,SO, diac, nhiét do phan ting can phai tang tir ancol 
bac ba dén ancol bac mét (¢ ancol bac ba khi tach nude chi cédn nhiét d6 60°C, ancol bac 
hai : 100°C, con ancol bac mét : 180°C). 


Nhu vay, kha nang tach nude cia ancol nhu sau : 
Ancol bac I < Ancol bac II < Ancol bac IIT 


aa CH3 OH HzO, THF, 60°C GH; 
Thi du : 3 ey CS 
=H0 


1-Metylxiclohexan-1-ol l-Metylxiclohex-1-en (91%) 


Phan ung dehidrat hod cdc ancol bac hai va ancol bac ba (cé mat xtic tac axit) xay_ 
ra theo co ché El. 


Thidu: H,0+H* > HiO 
nhanh 
CH3-CH- CH, + H-0- H —_ CH3 -CH— CH; + N20 
OH H oo «OH, 
cham (+) 
CH3-CH- CH, ~———=2 CH3- —-CH-CH; + H,0 
«OH; 


“) hanh 
CH,CHCH; + H,O @—— CH;CH=CH, + Hi{O 


Cac ancol bac hai va bac ba con cé thé dehidrat hod nhd POC, & 0°C, cé mat 
dung m6i piridin : 
CH; ___POCh, Cys 
+ H»,O 
OH Piridin, pridin,0°C 2 
-1-Metylxiclohexan-1-ol 1-Metylxiclohex-l-en (96%) 


141 


Phan ting xay ra theo co ché E2 : 


Z __, 
Con ac | " O 2, 0) 


OPOCI, 


Xiclohexanol | Xiclohexen 


Phan tmg dehidrat hod tuan theo quy tac Zaixep. Theo quy tac nay, nhém hidroxi 
tach ra cling vdi nguyén tit Hg bac cao hon, tao anken bén : 


CH;CH>CHOHCH, crn CH; -—CH=CH-CH; + CH,CH, -CH=CH) 


_ Butan-2-ol But-2-en (80%) But-1l-en (20%) 
| Diém dang chit ¥ 14 khi dun néng ancol bac mot voi axit sunfuric dac, cd thé xay 
ra phan img thé giita hai phan ti ancol tao thanh ete. Thi du: 
CH3CH20H + CH,CH,0H ee CH,CH, ~O-CH)CH; + H,0 — 
Hietyl ete 


161i voi nhitng ancol cé géc hidrocacbon phan nhanh, khong con H & cacbon bén 
canh nhém C-OH, phan tmg dehidrat hod sé chuyén vi tao anken cé ndi déi dich vao 
nia trong mach. Thi du : 


CH, 
: | 
CH3 ~C-CH,OH RO (CH3))C=CH-CH; 
in 


Co ché phan tng nhw sau : 
CH 
+ + 
(CH3)3C-CH 0H —* > (CH3),C-CH) OH) 5? (CHs ye. c- H 
H 


(+) ° 


(CH3),C=CH~CH3 <—_—~ (CH3) C-CH;CH, 


4. Phan ting oxi hoa 


Ancol bi oxi hod tao thanh hop chat cacbonyl, nguoc lai khi khit hop chat 
cacbony] lai tao thanh ancol. Qué trinh oxi hod 14 qué trinh nguge lai véi qua trinh khi. 
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ha: 
we 


| | Oxi hod O 
con 


“ oo, 
Khir hod 


Cac chat oxi hod thutng ding 1a : KMnO,, CrO,, K,Cr,0,, Na,Cr,0,, HNO,d, 
H,Os, v.v... 

ad) Oxt hod ancol bac mét 

Chat oxi hoa ancol bac mét thudng diing 1A KMnO,, CrO, va Na,Cr,O, véi H,SO,. 

Oxi hod ancol bac mét tao thanh andehit, nhung andehit dé bi oxi hodé hon ancol 


nen andehit sé bi oxi hod tiép tao axit cacboxylic. 


RCH,OH —, RcHO ©, RCOOH 


Muén dime 0 andehit, can ding cdc bién phap sau day : 

- Chung.cat andehit ra khdéi hén hgp. 

— Kiém tra nghiém ngat nhiét dé va thoi gian phan img. 

Dé thuc hién phan img oxi hod ancol, nguéi ta thudéng diing chat oxi hod 
clocromat piridin trong dung mdi diclometan (CH,C1,), hén hop nay co ki hiéu la PCC 
((ON -HCr0; Cl) 


Chat oxi hoa PCC thutng dugc sit dung d6i voi nhiimg ancol nhay cam, boi lé 
chat PCC oxi hod ancol mét c4ch nhe nhang va chi cén nhiét dé thép nhung van dat hiéu 


suat cao. 
Thi du: 
CH, | CH, 
CH,OH Se er : 
CH, CH, CH, SCH, 
Xitronenlol | Xitronenlal (92%) 


Chat oxi hod con duge str dung dé oxi hoa ancol bac mét thanh axit cacboxylic la 


CrO; trong H,SO,. 
, CrO3, H,SO, : 
Thidu:. CH3(CH,)gCH,OH —Hi50, axeron CH; (CH) )g COOH 
Dekan-1-ol Axit dekanoic (93%) 
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b) Oxi hod ancol bde hai 

C6 thé ding SO, trong piridin cing v6i DMSO dé oxi hod ancol bac hai. 
(CH), 50 + 80; —> (CH); $-OS0,0 —BiR2 HOF , 
Ry A 


fn _t | : 
Ro” OS(CH3)2-HSOg —> Ry-C-R2 


Xeton 


-Hoic cé thé ding hén hgp SO;, DMSO, piridin cing véi amin. Thi dy : ding hon 
hop nay dé oxi hoa cholesterol. | 


Sapsitin CN O 


Cholesterol Cholester-3-on (83%) 


Con c6 thé oxi hod ancol bac hai thanh xeton bang phan ung vor axeton (du) dudi 
tac dung xtc tac cha nhém isopropylat : 


R CH CH; 
CHOH + Ph =0 cay _Mocstina, So =0+ | YH-OH 
R CH, CH, | 





Ngoai nhimg chat oxi hoa ding riéng cho ancol bac mot va bac hai, con c6 cac 
chat oxi hod ding chung cho ca ancol bac mot va ancol bac hai, d6 14 Cr (VI) nhu 
K,Cr,0, / H,SO, Va CrO, / H,SQ,. 


Thi du: 
Rr Ry 
3 'SCH-OH + 2CrO, +6H"” —> 3 Sc=0+2Cr°* +6H,0 
RL — Ry 


hay 


Rv Rn : 
3 CHOH + 2H»CrO4 —»3 [Cc=O+ 2Cr(OH)3 + 2H,0 
RY , . RY 


Axit cromic 
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Ngoai ra, cdc ancol bac mét, bac hai con tham gia phan tmg oxi hod bang Cu 6 
— mhiét dO cao cé mat oxi khéng khi tao ra andehit hoac xeton. 


C,H,OH + CuO _! . CH,CHO +(Cu+H,0 


CH,CHOHCH, + CuQ ——>» (CH,),CO + Cu+H,0O 
Trong truéng hop ancol bac mot va ancol bac hai di qua déng kim loai o nhiét do 
cao va thiéu oxi khéng khi sé xay ra phan ting dehidro hoa. Thi du: 


CH,CH,OH ——“"_ CH,CHO+H, 


450-550°C 


Cu 
CH,CHOHCH;, ———————>. (CH3)}),CO + H 
; 3 Gso-ssoec 82 2 


¢) Oxi hed ancol bdc ba 


Ancol bac ba khéng tham gia phan ting oxi hod trong m6i trudng bazo. Néu oxi 
hod trong méi trudng axit, ancol bac ba cé thé bi tach nuéc tao thanh anken. Chinh 
anken nay mdi tham gia phan ung oxi ho. | 


VI - CHAT TIEU BIEU 
1. Metanol, CH,0H 


Metanol 14 chat ddu tién cla day déng dang ancol no, don chitc. Thdi cé xua, 
ngudi ta thu metanol bang cdch chung khan gé. Ngay nay trong céng nghiép, metanol 
duoc diéu ché bang hai phuong phap sau : 


* Ti khi than téng hop ra metanol theo phuong trinh phan mg : 


o r 
CO+ 2H, Sam, cH,0H 
Metanol 
Chat xuc tac duoc ding 14a Cr,O, va ZnO. 

* Tut metan va oxi oO dp suat cao va nhiét dé cao : 


2CH, +O, —200°6.200aIm _, cH. OH 


Metanol 1A chat long, khéng mau, rat déc, khi di vao co thé sé gay mv loa va tham 
chi con gay ti vong. 
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oa. 
Fay 


Metanol la dung moi trong céng nghiép va la nguyén liéu quan trong dé san xudt 
fomandehit, dimetyl sunfat, tert-butyl metyl ete (TBME). Fomandehit va TBME duoc 
' diéu ché tir metanol nhu sau : 


2CH30H + 0, —23-299 , sHCHO + 2H0 
f 


CH30H + CH) =C-CH; ——»+ CH3,0C(CH;)3 (TBME) 
CH; 


TBME la chat chéng kich né, ngay nay TBME duoc sit dung thay cho chat chi 
tetraetyl, vi chi tetraetyl da gay 6 nhiém nghiém trong dén moi truéng sdng. 


2. Etanol, CH,CH,OH 


Etanol dugc diéu ché trong céng ngiép bang phuong phdp lén men va bing 
phuong phap tong hgp. 

ad) Phitong phap lén men 

Day 1a phan ting hoa hoc cé dién nhat ma nhimg ngudi Hi Lap cé biét dén. Khi cé 


mat cla vi khudén saccdromyces cerevisiae, glucoza va cac hexozo khdc sé lén men tao 
thanh etanol. 


CoH}20, —™> 2C,H.OH + 2CO, 


Trong thuc té, ngudi ta ding cdc nguyén ligu 1 ré tién, san cé nhu gao, ngé, khoai, 
sin dé diéu ché etanol.. 


Tuy nhién, phuong phdp lén men chi chiém phan rat nhé so vdi phuong phap 
téng hop. 

b) Phuong phap téng hop 

* Hidrat hod etilen : 


H3PO,4, SiO, 


CH) =CH, + H,0 
7 ; 2 300°C, 80 atm 


C>,H;0H 
- Khu andehit axetic : 


CH;CHO+H, —-*4y C)H.OH 


Trir etanol ding lam rugu uéng, vdi tét cA muc dich sit dung khéc nguoi ta ding 
ancol = 96°, dé 1a hén hop dang phi chia ~ = AN nuéc vé thé tich. Muén cé etanol nguyén 
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chat, nguéi ta cho ancol dang phi tac dung véi CaO réi vdl CHsONa, hoac dem chung 
cat hén hop dang phi g6m 3 cau tir : etanol, nudc, benzen. 


Etanol nguyén chat 1a chat long khéng mau, sdi 6 78,3°C/760 mmHg. Hén hop 
g6m 96% etanol va 4% nude s6i & 78,15°C/760 mmHg goi 14 hon hop dang khi. 


Etanol dugc sit dung véi sé lugng |én dé ché rugu cdc loai, ngoai ra con lam dung 
moi trong y hoc, trong mi phim, trong huong liéu ciing nhu trong céng nghé téng hop 
hitu co nhu ete, este, cao su, v.v... 


3. Ancol khéng no 
ad) Enol 
Khi nhém hidrox; lién két truc tiép v6i nguyén tu cacbon khong no, ta c6 enol. 
Cac enol thuéng khéng bén, dé déng phan hoa thanh hgp chat cacbony! tuong tng. 
Thi du : Enol don gian nhat 14 eteno! (ancol vinylic) déng phan hoa thanh 
axetandehit, con prop-1-en-2-ol thanh axeton. 
CH»,=CHOH == CH,CHO 
Axetandehit 
CH; =C(OH)CH; ~~? CH,COCH; 
Axeton 
Hién tuong déng phan hod giita enol va hop chat cacbonyl la hién tuong tautome 
hod. Nguoc véi cdc enol, cdc enolat kim loai ciing nhu cac ete va este cua chuing kha bén 


viing. Etyl vinyl ete duoc diéu ché bang ¢ c4ch cho ancol té¢ dung voi axetilen co mat 


kiém hoac axit. 
CyH;O0H + CH=cH “5 C,H;0CH=CH) 
Etyl vinyl ete 
Hé diéu ché vinyl axetat c6 thé di tir axit axetic va axetilen 
CH,COOH + CH=CH —“> CH,COOCH=CH) 
Phuong phap hién dai dé diéu ché vinyl axetat 14 oxi hod etilen trong axit axetic. 
Theo phuong phap tudmg long : 


| CH)=CH) + [PdClg]°" + CH;COOH 22, CH) =CH-OCOCHS + Pd+2H* +4C1- 
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4 
ge 


Theo phuong phdp tuéng khi, phan tmg thuc hién 6 nhiét do 160°C va dp suat 
5 atm, c6 chat xtic tac paladi trén chat mang : 


CH=CH, + CH,COOH + = 02 ee CH, =CHOCOCH, + H,0 


b) Ancol antylic, CHy=CH-CH,OH 


Ancol anlylic 1a chat don gian nhat trong céc ancol khéng no cé nhém hidroxi 
khong hén két truc tiép véi cacbon chita néi déi. 


Trong céng nghiép, ngudi ta diéu ché ancol anlylic bang cach thuy phan anlyl 
clorua thu dugc khi clo hod propilen & nhiét dé cao khoang 400°C. 


CH) =CH-CH, + Cl, > CH) =CH-CH)CI ron CH, =CH-CH>OH 


Ancol anlylic 


Tinh chat hoa hoc cta ancol anlylic vita bao gém ca tinh chat cha lién két déi va 
tinh chat cua nhém hidroxi, hai nhém chife nay cing nam trong mét phan tr nén ching 
cé anh huong lan nhau, nhat 1a khi chting & gan nhau. Lién két déi trong phan tt lam cho 
nhém OH tro nén hoat déng hon. Khi oxi hod ancol anlylic sé thu dugc acrolein hoac 
glixerol tuy thuéc vao chat oxi hod. 


o+— CH,OHCHOHCH, OH 
CH, =CH-CH>OH Cc Glixerol 
apa > CH) =CH-CHO 
4, piridin ; 
Acrolein 


Ancol anlylic tac dung véi PCI,, PBr; tao dan xudt anlyl clorua. 


CH, =CH-CH,OH + PC], —'-»> CH) =CH-CH)Cl + POC], + HCI 


4. Mét sé ancol trong tu nhién 


Mot sé loai ancol trén co sé nguén géc ty nhién cé img dung réng rai trong cong 
nghé nudéc hoa va trong thc phim. Mét sé loai ancol 1A nguén nguyén liéu ban ddu dé 
t6ng hop chat thom va nhing chat cé hoat tinh. Dudi day 1A mot s6 ancol tu nhién. 


a) Hop chat cé tén bombicol 14 mét loai ancol khéng no, dugce tach ta tit con ngai 
cai cla buém, tam. Chat nay cé tac dung d4n du buém duc tham chi 6 khoang cach rat xa. 


Bombicol cé cau tao : 


CH, (CH, yCH=CH-CH=CH(CH,),CH,OH 
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PL gy 


b) Tecpineol c6é mii hoa tt dinh huong, g6m ba déng phan cdu tao duoc diéu ché 
tif c&-pinen, ting dung trong mi phdm va trong céng nghiép tuyén lua quang. Chiing duoc | 
diéu ché theo so dé sau : 7 


—, EO 85% 
t° PHO 


o-pinen | Tecpineol 
Tecpineol s6i 6 215°C / 760 mmHg, d4° = 0,935. 


c) Geraniol va nerol 14 hai dang déng phan hinh hoc cia nhau, ching cé mui hoa 
héng, duoc tach tir tinh déu sa, tinh d4u hoa héng. Geraniol 14 déng phan trans, con 
nerol 14 déng phan cis. 


CH 


3 
*C=CH- ~CHCH2 -C-CHy C=CHCH,CH, ~C-CH3 
CH CH J 
, H-C-CH,OH ; HOCH, -C-H 
Geraniol Nerol 


Geraniol cé t, = 229°C & 760 mmHg, d3” = 1,462. 


Nerol duge san xuat bang cach déng phan hod geraniol, hoac khir hoa xitral : 


CH; | , CH 
C=CH-CH)-CH,-C-CH,  —©2Hs0Na, )C=CHCH,CH~C-CHy 
CH rn ° CH 
; H-C-CH,OH "3 HOCH) -C-H 
Geraniol | Nerol 


CH3 ~C=CH-CHCH) ~C=CH-CHO no CH3—C=CH-CH,CH)—C-CH; 
CH, CH, CH, HOCH) _C-H 


Xitral | Nerol 


Nerol la cnet One co mu hoa héng nhung, mii thom hon geraniol, t, = 224°C, 


= 0,8813, nt = 1,462 ; duoc si dung trong céng nghé nudc hoa, thuc ph4ém, 
xa “chong 


d) Xitronenlol cé céng thie cAu tao nhu sau : 
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ge 
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CH; -—C=CHCH»CH, CH—CH»CH,0H 
| | 
CH; CH; 
Xitrolenol 1a chat long c6 midi hoa héng, t, = 118°C 6 17 mmHg, 47” = 0,855, 
np, = 1,436. N6 duoc tach ra tir tinh dau sA va tinh dau hoa héng. 


e} Linalol la ancol tu nhién bac ba, cé tinh quang hoat, c6 trong hau hét cac loai 
hoa thom va cé céng thifc cau tao nhu sau : 


OH 
[ 
CH, —C=CHCH,CH) ~-C-CH=CH> 
| i 
CH; CH, 


Linanol la déng phan c4u tao cia geraniol va nerol, cé thé dugc diéu ché bang 
cach hidrat hoa mirxen. | 


OH 
| : | 
CH; —C=CH(CH) )5 -C-CH=CH, 2, CH, -C=CH(CH> )>7 C-CH=CH) 
I xt, t | | 
CH, CH> : CH, CH3 


Mirxen , Linalol 


Este cua linalol v6i axit axetic 1a linalyl axetat, duce ding trong céng nghé nucc hoa. 


§2. POLIANCOL 


| - ANKADIOL (GLICOL) 


Diol 14 nhitng hop chat chtta hai nhom hidroxi. Trong phan tir, néu hai nhom 
hidroxi dinh vao mét cacbon, ta cé6 gem-diol. Gem-diol chi t6n tai trong dung dich nudc, 
khi phan lap ching sé bi dehidrat hoa thanh hop chat cacbonyl. Néu hai nhom hidrox: 
dinh vao hai cacbon lién nhau, ta cé vic-diol hay 1,2-glicol, loai nay quan trong nhat. 

1. Danh phap 

a} Danh phdp thay thé 

Tén cua ankadiol duoc hinh thanh giéng nhu tén cua monoancol song c4in thém 


tién td chi dé béi di- vao trudéc hau t6 -ol. 


E50 


+ a 
fon 


iy” Ey 
+ 7 
gy 


Thi du : CH,OH-CH.,OH , CH,CHOH-CH,OH 
Etan-1,2-diol Propan- | ,2-dio!} 
b) Danh phap thuong duoc IUPAC luu ding 
CH»OH-CH,OH , CH3;CHOH-CH,OH (CH; ye - CCH; )t 
| | OH OH 


Etylen glicol | Propylen glicot — Pinacol 


2. Phuong phap diéu ché 


au) Thuy phan etilen oxit 


' 
CH) -CH2 + H20 _f» CH,OH-CH,OH 


b) Thuy phan dan xudt 1 ,2-dihalogen 


CICH, —CH>Cl + 2H,o —N&#2©% , HOCH) -CH,OH + 2HC! 


1 ,2-Dicloetan 
c) Khu este cra axit dicacboxylic (phuong phap Buvon-Blang) 


ROOC(CH2),COOR —S##&24s0F' , HOCH) (CH2),CH20H + 2ROH 


d) Newng ti pinacol 
2(CH3),C=0 —@L, (CH;),COH-COH(CH3)9 
| Pinacol 


v) Oxi hod anken 


3CH> =CH> +2KMnO4 +4H»O —_ 3HOCH) —-CH,0OH + 2KOH +2Mn0O-, 


3. Tinh chat vat li 


Cac ankadiol 1a nhitng chat long sdnh, tan nhiéu trong nude, cé nhiét dé s6i cao va 


ti khéi 1én hon monoancal. Céc ankadiol cé nhiét dé déng bang thap nén duge ding lam 
chat chéng dong. 
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Bang X-4, Mot sd hang s6 vat Ii cua cac diol quan trong 


a 
vii 


CH,.OHCH,OH Etan- | ,2-diol ; 197,2 1,1155 


















CH 3;CHOHCH,OH Propan-1 2 -diol 






HOCH,CH,CH,OH Propan-1,3-diol 


Butan-1,4-diol 





HOCH, CH,CH,CH,OH 





(CH,),COH-COH(CH;), | 2.3-Dimetylbutan-2,3-diel 





trans-CgH (pf OH) trans-Xiclohexan- ! 2-diol 






cis-CgH (OH), cis-Xiclohexan- 1 ,2-dio! 


4. Tinh chat hoa hoc 

Tinh chat hod hoc cila ankadiol chu yeu do hai nhém hidroxt quyét dinh. Cac 
nhém hidroxi tham gia phan img giéng nhu' monoancol, ngoai ra 1,2-diol con tham gia 
nhiing phan ting riéng. 

a) Phin wng thé onhom OH 


C4c glicol cé tinh axit manh hon monoancol vi anh hudng hiéu ing cam tng 4m 


cia nhém hidroxi bén canh. 


. Phan ting véi natri kim loai : 


CH,OH-CH,OH —“®°2C, CH,OH-CHONa Na 1@"C , NaOCH2-CHONa 


~5 He -sHe 
Dinatri etylen glicolat 
— Phan ting tao phifc voi Cu(OH), : 
yi 
CH»,OH CH) - _~o% y O-CH) 
2 | + Cu(OH)2 —> | “Cu + 2H»,O 
CH,OH | CH> -O”“  °:O-CH) 
| 


H 
Déng (I} etylen glicolat 
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Phuc chat déng (ID) etylen glicolat tan trong nudéc cho dung dich mau xanh dam. 
Phan tng nay ding dé nhan biét 1,2-diol. 


~ Phan tmg véi HBO, : 
 CHDOH CH,-O. ,0-CH,]° 3 | 
2| + B(OH), —> |! B | H” + 3H5O 
CH,OH CH,-O” \O-CH> 


Phan tmg nay ding dé nhan biét cdc vic-diol c6 cdu hinh cis, phitc nay cé tinh axit 
-manh. 


- Phan ung véi axit tao este vd co va hitu co: 


CH,0OH~CH,OH ro CH)Cl-CH,OH St ©, CH) CI-CH)Cl 
~ +42 


Phan img este hod glicol cé thé tao ra monoeste hodc dieste. Tuy theo ti 1é gitta 
glicol va axit cacboxylic sé thu dugc san phdm nao dé uu tién hon. 


Khi dun etylen glicol vii axit terephtalic, ta thu duoc polieste mach dai cé tén 1a 
poli(etylen terephtalat), dugc ding ché tao sqi téng hop : 


nHooc-{C))-coow + nHO-CH,-CH,-oH 22°C , 
Axit terephtalic 
H40c{C)- COOCH) -CH2 -O}.H + (2n—1)H,0 
Polifetylen terephtalat) 


Hoac tir glicol cé thé diéu ché cdc polieste khdc, dugc ding lam chat déo va soi 
téng hop. 


- Phan tig dehidrat hoa : 


Cho glicol tac dung véi tac nhan dehidrat hod nhu H,SO, hodc ZnCl, sé xay ra 
phan tng tach nudc tao hop chat cacbonyl 


CH,OH-CH,OH a [CH, =CH-OH] —» CH,CHO 
H6i voi pinacol, dehidrat hod kém theo chuyén vi tao pinacolon 


(CH), COH-COH(CH3), Se (CH3)3C-CO-CH, 


Pinacol Pinacolon 
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b) Phan tine oxi hod 
Khi tac nhan phan ‘ting la axit periodic hoc chi tetraaxetat, lién két gitta hai 
nguyén tu cacbon mang nhém hidroxi sé bi ditt ra tao thanh hop chat cacbonyl. 
R» C- CR» + HIO4 > 2R7C=0 + H5,0 + HIO3 
| | | | 
OH OH 
R2C-CR, + Pb(OCOCH;)4 —» 2R,C=O + 2CH;COOH + Pb(OCOCH;), 
| f 
OH OH 
Nhiing phan img trén duoc ding dé xdc dinh cu hinh cia 1,2-gticol. Theo quan 
diém hién nay, phan ting oxi hod glicol bang HIO, xay ra qua mot este periodat vong : 
R2C-CR, + HIO, —~-—> R,C-CR, —> 2R,C=0 + HIO; 
| | | ne i] : 
OH OH | 0 0 
- \7 
IOQ3H 
Bang cach ding nguyén ti oxi danh dau dé nghién citu co ché phan tmg, ngudi ta 
thay rang nguyén tit oxi cha hop chat cacbony! R,C=0 c6 nguén géc tir glicol. 


Phan tmg véi chi tetraaxetat cing xay ra theo co ché vong : 


R2C-CR, ROCCE a R2C-CRz ~—> 2R,C=O + Pb(OCOCHS), 
OH OH QP | 
Pb(OCOCH3)» 


il - ANKATRIOL VA CAC POLIOL KHAC 
Hau hét cdc poliol quan trong déu IA vic-poliol. 
1. Danh phap 


a) Danh phdp thay thé 


Tén cua poliol dugc hinh thanh giéng nhu tén cua ankadiol. 


Thidu: CH,OH-CHOH-CH,OH CH,OHCHOHCHOHCH,OH 
Propan- | ,2,3-triol ) Butan-1,2,3,4-tetraol 
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b) Danh phap thiténg duoc TUPAC luu dan 2 
CH,QHCHOHCH,OH CH,OHCHOHCHOHCH,OH 
Glixerol Eritritol 
2. Glixerol 
a) Phitong phap diéu ché 
— Téng hop.tir propilen : 
Ngay nay, luong ]6n glixerol trén thé gidi dugc téng hop tir propilen 


CH3-CH=CH, —S2C”,. cy c-cH=cH, 227829, cH. c1-CHOH-CH,CI> 


b0 , CH)»OHCHOHCH,OH 


Glixerol 
- Thuy phan dau m& dong thuc vat : 
Khi dun néng dau mé d6ng, thuc vat vdi axit hodc kiém sé thu dugc san phém 14 


glixerol va cdc axit béo cao. : 


CH,OCOR CH,0H RCOOH 

| H* hoac OH™ 

CHOCOR’ + 3H,0 —~ I CHOH + R°COOH 
| 

CH,OCOR” CH,0H R”COOH 


b) Tinh chat vat ii 


Glixerol 1a chat long s4nh, khong mau, cé vi ngot, nhiét dé s6i 290° C va nhiét dé 
néng chay 17°C, né dugc ding 1am chat chéng dong rat tot. 

¢) Tinh chat hod hoc 

- Phan tng véi kim Joat : 

Tuong tu nhu etylen glicol, glixerol phan img véi kim loai kiém giai phéng hidro. 

— Phan ting tao phic véi Cu(OH), : | 

H H 
CH> 0% o- CH» 

2CH,OQHCHOHCH>OH + Cu(OH), — > CH_o _ A o_cH 


| | 
CH,OH HOCH) 


Déng (Il) glixerat 
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~ Phan ting tao phitc voi B(OH); : 
CH,OH | - [CH,-o O- CH, | 
HO CORT 
2CHOH + B(OH); —yq-5> |CH-O °No-ca | # 
| 
CH>5OH CH, —-OH HOCH; 
— Phan ting tao este v6 co va este hitu co : 


Glixerol phan img v6i HCI cé thé tao ra hén hop hai monoclohidrin, trong d6 déng 
phan o nhiéu hon déng phan B. 


CH,OQH-CHOH-CH,OH + HCl — CH,Ci-CHOH-CH,OH + CH,OH-CHCI-CH,OH 
c-Monoclohidrin B-Monoclohidrin 


Cc diclohidrin cé thé tac dung véi kiém tao epiclohidrin. 


CH»Cl -CHC] ~CH,OH 


| a CH, Non -CH,Cl 
CH»Cl-CHOH—-CH>Cl 
Epiclohidrin 
Cé y nghia quan trong 14 phan img este hod cia glixerol voi axit nitric, san pham 
duoc goi glixerol trinitrat. 


CH,OH CH2ONO, 

CHOH + 3HNO34 i CHONO, + 3H,0 
| 

CH,OH CH,ONO, 


Glixerol trinitrat 14 mét chét n6 quan trong va khéng nguy hiém, thudng dugc tr6n 
vdi bat silic oxit x6p thu duge san phdm cé tén 1a diamit. 


Gixerol tac dung véi anhidrit phtalic tao thanh polieste cé tén Ia nhua gliptan : 
é 
n OL So + nCH,OHCHOHCH,OH §=—> 
O | 
Anhidrit phtalic Glixerol 


— HO+40COC,H,COOCH,CHOHCH,OF H 
Gliptan | 
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Polime nay rat bén, cé tmg dung trong cong nghiép ché tao son téng hop, loai son 
nay dugc goi 14 son ankit. 


- Phan tng dehidrat hoa : 


Dun nong ancol véi chat hut nude nhu KHSO,, MgSO, khan, v.v... tao thanh hop 


chat cacbony]. 
CH, OHCHOHCH 0H =" > [CH),OHCH=CHOH] ~» CH,OHCH,CHO -» 
. , 
ASSL CH) =CH-CHO 


{ 
Acrolein 


— Phan tng oxi hoa : 


Néu oxi hod glixerol bing céc chat oxi hod nhu hidro peroxit va oxit sat tt, brom 
va natri cacbonat, v.v... thi thu duoc hén hop andehit glixeric va dihidroxiaxeton. 


> CH,0OH-CHOH-CHO _ 
CH,OH-CHOH-CH,OH ni Andehit glixeric : 
Glixerol CH,OH-CO-CH,OH 
Hihidroxiaxeton 


3. Cac poliancol khac 


a) Eritritol (butan- 1! ,2,3,4-tetraol) cé mét cap déng phan d6i quang va mét cap 


Mez0. 
CH,0H CH,OH | CH,OH 
HO H H OH H OH 
H OH HO—-—H - H—-+-OH 
CH;0H CH,OH CH,0H 
D-Eritritol L-Eritritol Mezoeritritol 


b) Pentitol, CH,OHCHOHCHOHCHOHCH,OH cé6 4 déng phan khéng gian déu 
la nhimg chat rin, c6 vi ngot. Andonitol va D-Arabital cé trong tu nhién. 


¢) Hexitol, CH,OH(CHOH),CHOH cé 10 déng phan, phén lén céc déng phan 
dugc tim thay trong tu nhién hoac bang cach téng hop, nhy D-manitol D-socbitol va 
D-iditol. 
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c OF oH 
Ca CH-GH ' 
ad} Inozitol viet thu gon 1a: 
} HO cu CH | BC 
OH QOH 


tén khoa hoc la },2,3,4,5,6-hexahidroxixiclohexan. 


Cé 9 déng phan cau hinh, trong dé c6 myo-inozitol cé tac dung tang luc : 


es 


3. PHENOL 


Phenol la nhing hop chat hitu cé mot hay nhiéu nhém hidroxi dinh truc tiép vao 
nguyén ti cacbon cha vong thom. Chat tiéu biéu la C,HsOH cé tén 1a phenol. 
| - DANH PHAP 

1. Danh phap thay thé 


Tén ctia cac phenol xuét phat tir tén cia hidrua nén 1a hidrocacbon thom, cé hau té 
-ol cling vdi tién t6 chi dé béi va chi vi tri cla nhém OH, néu can thiét. 


Thi du : OH | OH 
OH or On 
OH 
Benzen- 1 ,3-dio! Benzen-1 ,?,4-triol Naphtale n- l-ol 


2. Danh phap thudéng dude TUPAC luu ding 


OH. 
OH OH on 
GO Ga 


Phenol ‘O-, m-, va p-Crezol | Thimol 
(benzenol) (cdc metylphenol) (2-isopropy!-5-metylphenol) 
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OH 


OH OH 
Ou CO. oO 
“OH 


OH 
Pirocatechol -Resoxinol | ~ Hidroquinon 


(benzen-1, 2-diol) (benzen- 1 ,3-diol) (benzen-1,4-diol) 


Géc C,H:.O- dude goi la phenox1. 


It - PHUONG PHAP DIEU CHE 
1. Diéu ché phenol trong céng nghiép 
a) Oxt hed cumen 


Cumen phan tmg véi oxi khéng khi o nhiét d6 cao sé tao thanh cumen hidroperoxit, 
sau dé cho phan ting tiép vdi axit tao thanh phenol va axeton. Phan img xay ra theo so 


d6 sau : 
OOH 
i 
CH(CH3) . CH,-C-CHy, + OH 
3/2 Oykhéng khi 3S HAO + CH,COCH; 
75°C O 100°C : 
Cumen . Cumen hidroperoxit Phenol Axeton 
Phan ting xay ra theo co ché nt 
CH CH, ‘ou _ 
ree O- O-H HO", [oP H aH , Og] 
Ome oH, 
OH 
Se CH, +H,0;, 
oe , or + CH,COCH, 
a CH, 
Phenol Axeton 
‘OH, 


Diéu ché phenol theo phuong phap nay rat cé loi, vi ngoal phenol con thu duge 
axeton cé rat nhiéu ting dung. 
b) Tach chiét ta nhua than mo 


Chung cat nhua than m6, phan doan c6é chita nhiéu phenol 14 d4u trung s6i 0 
170 - 230°C. Ngudi ta ché hod dau trung bang dung dich NaOH dé chuyén phenol thanh 
dang phenolat tan trong nudéc, sau dé diing CO, dé day phenol ra. 
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C) Thuy phan dan xudt halogen 


Trong céng nghiép, ngoai nhitng phuong phap diéu ché phenol nhw trén, con cé 
thé diéu ché bang c4ch thuy phan clobenzen bang dung dich NaOH dam dic, 6 dp suat 
cao va nhiét dé cao : 

Cl ONa OH 


oO NaQH/H,O © H,O° oO 
— > i 
370 C, 300atm | 
d) Dun néng chdy mudi natri benzensunfonat 


o + 
CoHsS03H SO SC. CoHsONa 2", coH.on 


2. Diéu ché phenol trong phong thi nghiém 


Phuong phdp diéu ché phenol trong phong thi nghiém hay dugc ding nhat 18 di tir 
anilin tao muéi diazoni, sau dé thuc hién phan tng voi hoi nudéc. Phan img dat hiéu suat 
kha cao. | | 


NH, N'=N.HSO, OH 


OL NaNO,,5°C OL HO OL 
NO, —_ 12S0,/H,0 NO, t NO, 
nt-Nitroanilin m-Nitrophenot (86%) 
It - TINH CHAT VAT Li 


1. Cau trac phan t& 


Phan tu phenol nam trén mat phang, voi goc lién két C-O-—H bang 109°, gan 
bang géc tit dién va khéng khdc nhiéu so véi goc C-O-H ciia metanol. Mat khéc, do 
cap electron cla oxi lién hop vao trong nhan lam cho dé dai lién két C-O trong phenol 
nho hon lién két C-O trong metanol : 


CPO, CHO, 


ro9° A 108,5° H 


2. Nhiét d6 sdi va nhiét d6 néng chay 


Cac phenol 18 nhimg chat ran & nhiét dé thudng, trix m-crezol. 
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Phenol don gian nhat 1a C;H,OH néng chay & 43°C, s6i & 182°C. Dé ngoai khong 
khi phenol bi chay rita do tao thanh hidrat néng chay & 18°C. C4c phenol déu cé nhiét dé 


sor Cag, 


Do cd nhém OH nén phenol cé thé tao lién két hidro giita cdc phan tir va tao lién 
két hidro véi nuéc, vi vay phertol cé nhiét dé néng chay va nhiét d6 séi cao hon dn xuat 
aryl halogenua cé phan tir khdi tuong duong. 


H--O H::-© H 
‘ 4 
6) m | » 
' Lién két hidro gitta cdc phan tw phenol Lién két hidro giita phenol va nude 


Tuy tao duoc lién két hidro véi nuéc, song da sé phenol tan it trong nudc (xem bang 
X.3), phenol C,H;OH o nhiét dé phong cé d6 tan trong nude 1a ~ 9,95 g/100g HO. Khi 


dun néng dén 70°C thi d6 tan dat téi v6 han. 
pK, 
(¢ 25°C) 


Bang X-5. Hang sé vat li cua mot so phenol 


D6 tun 
. 2i9 1,7 


p-O.NC,H,OR 

0-O,.NC,.H,OH 214 
m-O,NC,H,OH 
p-IC,H,0OH 
p-BrCgH4OH 
p-CIlC,H,OH 
C,H,OH 
p-CH,C, H,OH 
p-CH,0C,H,OH 
p-H,NC,H,OH 
o-C,,H,4(OH), 
m-C.eH,(OH), 
p-C.H,(OH), 



















Cac déng phan meta va para cua nitrophenol cé nhiét dé s6i va nhiét dé néng chay 
cao hon déng phan ortho. Vi déng phan meta va para c6 kha nang tao lién két hidro lién 
phan tu, con déng phan ortho cé lién két hidro néi phan tt. 
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O-H... O-H... 
Oo 2 : “6 
N aoe 
oO No “No 
eNO... 
O 
Lién két hidro Lién kéthidro Lién két hidro 
ndéi phan tir lién phan tu lién phan tu 
tres C: 45,7 : 97 115 
te, i one 2145 : 194 279 


3. Tinh chat pho 
a) Phé héng ngoui (IR) 


Nhém hidroxi ciia phenol hap thu tia héng ngoai trong ving tir 3610 - 3600 cm | 
Khi co lién két hidro, dao d6ng hoa tri cia nhém hidroxi hap thu 6 ving nho hon tir 
3600 - 3200 cm!, song pic cé cudng d6 manh va réng. Dao déng hoa tri cua lién két 
C-O xuat hién trong ving tir 1200 - 1250 cm | (xem hinh X.3). 


OH 
FW 94.11 a 1.071 
mp 39.5-41.5°C Fp 175"F 
bp 181°C 
Phenal, 99+'%. P 


‘ene om 
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WAVENUMBERS (cm!) NICOLET 206X FT-IR 


Hinh X-3. Pho IR cha phenol 


Trén phé dé IR cia phenol xudt hién cdc tan sé hap thu sau : 


A Voy lién két hidro lién phan tt §=3373 em” 

B V<.y thom 3045 cm"! 

C Vung hoa 4am 2000 ~ 1667 cm! 

D vee vong benzen 1595, 1499, 1470 cm™ 
E Vo, déng mat phang 1360 cm" 

F Voo 1224 em! 

GY, thom 810, 752 cm” 
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b) Phé nt ngoui 
a 
Nh@ co su lién hop n-2 gifta cap electron tu do cua nhém OH va vong thom, nén 
phé tir ngoai ctia phenol c6 cuc dai hap thu ¢ 210 nm va 270 nm, Ién hon so véi cue dai 
tuong ting cua benzen la 200 nm va 260 nm. 
¢) Phé cong huong tit proton 


Proton trong nhém hidroxi cua phenol céng huong trong ving 6 = 4 — 12 ppm, 
dich chuyén vé trudng yéu hon so véi proton cua ancol. 


IV - TINH CHAT HOA HOC 


Do trong phan tr phenol cé su lién hop n > nz lam 
tang su phan cuc cua nhém hidroxi, déng théi lam giam su -O~<_H 
phan cuc cua lién két C-O va tang mat d6 electron trong oO 
vong benzen dac biét tai céc vi tri ortho va pura. V6i G 


’ nguyén nhan trén nhiing phan tmg lam dt di hi lién két 


O-H xay ra dé dang, trdi Jai phan wing dit lien két C-O lai 
khé khan do lién két C-O bi ngan lai vi cé su lién hop. 


1. Cac phan ting thé nguyén tit hidro cia nhom OH va thé nhom OH 
a) Tinh axit | 


Phenol cé tinh axit manh hon so véi ancol, nhung lai yéu hon so voi axit 
cacboxylic : pK, (CH,0H) = 16, pK, (CH,COOH) = 4,8 va pK, (phenol) = 10. 


Ch a (+) Ovo” 
O-H ¢ = HH + O 
OF WFO, pK, =10 


Phenol Anion phenoxi 


So di tinh axit cha phenol lén hon ancol 1a do anh huong cia vong benzen nén do 
phan cuc cha nhém OH trong phenol Ién hon trong ancol. Mat khdc, tfnh én dinh cha 


anion phenolat bén hon so véi anion ancolat. 


Cac nhém thé cé hiéu tmg -I va -C 6 trong nhan sé lam tang tinh axit cua phenol, 
con cac nhém cé hiéu ting +I va +C sé lam giam tinh axit. Ngoai ra, cdc nhém thé o vi 


tri khdc nhau sé gay anh hudng dén tinh axit khdc nhau. 
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Ca ba déng phan o, m, p-nitrophenol déu cé tinh axit cao hon phenol, trong do 
p-nitrophenol cé tinh axit cao nhét do di€n tich 4am & anion phenolat dugc giai toa nhd 
c6 hiéu tmg -I va -C cla nhom NO). 


OH ‘on O 
C rom O O 
Xn - N - _l + ‘ _t 

oOo Oo Oo Oo 7 O02 


Phenol khéng nhfing tac dung duge véi natri, ma cdn tac dung voi NaOH tao mudi 
natri phenolat tan trong nude 


C,H50H + NaQH —— CgH;ONa + H,0 
Phenol Natri phenolat 


Anion phenolat 14 mét bazo yéu, nén cé kha nang tac dung duoc voi HCO, 1a axit 
manh hon phenol, pKa, (H,CO;) = 5. 


C,H;ONa + H,»CO,; ——» CsHsOH + NaHCO; 


Phenol khong téc dung v6i natri bicacbonat vi natri bicacbonat JA mét bazo yéu 
khéng thé tac dung véi axit yéu. 


Tinh axit cua phenol con biéu hién & phan img véi FeCl, dé tao phic co mau tim 
dam (Fe(OC,Hs)¢IChy. | 
b} Phan ting ete hod 


O phenol, lién két C-O rat bén do anh hudng hi¢u ung +C cia oxi nén khong thé 
tao ion aryl cdn cho viéc hinh thanh ete. Vi vay, cac phenol khéng thé cé phan ung ete 
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hoa truc tiép bang cdch tach nuéc tit hai phan tu phenol. Mat khdc, do tinh bazo cua oxi 
phenol yéu nén kha nang tiép nhan cacbocation cha oxi khéng cao, vi vay cac phan Ung 
ete hod phenol bang ancol trong méi trudng axit khong thuan loi (trir naphtol). Vi nhiing 


lé trén phan ting ete hod phenol thudng qua phenolat. Thi du : 
CoHsONa + CH =CH~CHCl —ggq> CeHsOCH, -CH=CH) + NaCl 
Natri phenolat Anlyl clorua Anlyl pheny! ete 


Hoiac cé thé cho phenolat tac dung véi d4n xuat cila iot : 
CaHsONa + ICH, ——> C.gH;5OCH, + *Nal 
Metyl iodua Metyl phenyl ete 
C,HsONa + ICGH; WM > CgH-OC.Hs + Nal 
Phenyl iodua Diphenyl ete 


Cha y rang néu xuat phat tir din xuat aryl halogenua tc dung voi natri ancolat thi 
phan ting sé khong xay ra. Boi 1é phan img cia aryl halogenua kh6ng dién ra theo co ché 
thé S,1 hoac $2 ma theo co ché aryn (tach - cong). 


Cé thé diéu ché metyl phenyl ete bang cach cho phenol tac dung voi dimetyl 
sunfat trong mdi truéng kiém : 


2CgH;ONa + (CH3),SO, —N2QH CieCh . 2¢,H.OCH; + Na2SO, 


¢) Phan iaig este hod | 


Khac véi ancol, phenol khéng tac dung truc tiép véi axit cacboxylic tao thanh este. 
Mu6n diéu ché este cha phenol phai ding anhidrit axit hoac clorua axit cho tac dung voi 
phenol trong m6i trudéng bazo (NaOH hoac piridin). 


Thi du : 
OH COC] | 
a a Oy-0-¢ + HCl 
O 
Benzoyl clorua Phenyl benzoat (96%) 


Clorua axit duoc ding nhiéu hon anhidrit axit, dic biét ding clorua axit thom co 
nhiéu thuan loi vi este tao thanh it tan va két tinh tét. Trong phan tng este hod cé thé 
thay NaOH, KOH bang piridin vi ding piridin phan tmg xay ra nhe nhang va tranh dugce 
kha nang xa phéng hod este. 
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d) Phan dng thé nhém OH 


Lién két C-O trong phenol! chat ché hon C-O trong ancol rat nhiéu, nén phenol 
khong tac dung voi HX trir khi trong nhan cé nhém hut electron. Vé6i PCl; phenol cé 
phan tmg, song hiéu suat rat thap, cén véi PCl,, phenol chi tao ra este cha axit photphoro 
ma khong tao ra C,H-Cl : 

3C,.H50H + PC, —_—? P(OC Hs )3 + 3HCl 


Néu trong phenol cé nhiéu nhém hut electron thi cé thé phan tng voi PCI, : 


OH Cl 
ome Pa, aon 
—=> 


NO, NO, 
Axit picric 2.4,6-Trinitro- l-clobenzen 
© dang este véi axit photphoric (C.H,O),P=0, lién ket C-O c6 thé duoc thay thé 
bang lién két C-N. 
CN™ 
(C,HsO)3 P=QO —— CeHs —CN 
Tripheny! photphat ~ Benzonitrin 


| 
2. Cac phan ting thé nguyén tu hidro clita vong benzen 


Do cé nhém OH day electron (hiéu ung +C) nén mat dé electron trong nhan tang 
lén, dac biét o cac vi tri ortho, pura, do dé cdc téc nhan 14 nhing cation hoac phan tir 
- trung hoa thiéu hut electron dé dang tan céng vao trong nhan benzen. Phan ting duoc gol 

la phan ting thé electrophin. | 


a) Phan ting brom hod Sp{Ar) 


_ Mat d6 electron trong vong benzen cua phenol rat 16n nén phan tng brom hoa xay 
ta mot cdch dé dang. Chi cén G nhiét dé phong, brom trong nuée da c6 thé thé mét lan 


vio ba vi tri trong nhan benzen. Thi du : 


OH HO Br QH Br 
( ) + 3Br, 7 ( ] + 3HBr 
E 25C F 
Br 
m-Flophenol 2.4,6-Tribrom-3-flophenol (95%) 
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Con khi phenol tac dung véi dung dich brom bao hoa sé tao ra 2,4,6-tribromphenol, 
néu du brom sé tao 2,4,4,6-tetrabromxiclohexadienon. 


OH OH O 
+ 3Br, ‘oO + Br,du [om 
Br Br Br 
(+ trang) (+ vang) 


2,4,4,6-Tetrabromxiclohexadienon 


Néu brom hoa trong dung mdi kém phan cuc, nhu clorofom, cacbon tetraclorua 
hoac cacbon disunfua san phdm sé tao thanh monobromphenol : 


OH H OH 
oO Br CS>,0°C or 
2, 7: 
oO 
—HBr : + 
: Br 


Brom hoa trong 1,2-dicloetan sé wu tién tao san phdm p-bromphenol 


OH OH 
oO + By CICH2CH2C O +. Her 
yc 
Br 


p-Bromphenol (93%) 
b) Phan tng nitro hod S,{Ar) 


Phan ting nitro hod phenol xay ra trong diéu kién nhe nhang hon nitro hod benzen. 
Phenol bi nitro hod ngay & lanh bang HNO, loading (19%) tao ra san phdm o- va p-nitrophenol. 


OH OH 
oO _HNO; 19%, 0°C | Oo NO, 
“Her r 


> -Nitropheno o-Nitrophenol 


H OH 
CH,COOH + 20 
CH | CH; 
p-Crezol 4-Metyl-2-nitrophenol (73 - 77%) 
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Phan img nitro hod phenol dugc chi y nhat la phan img diéu ché trinitrophenol 
(axit picric). 


Axit nitric dac rat dé oxi hod phenol nén tét nhat 1a sunfo hod phenol trudc dé tao 
thanh disunfoaxit, sau dé cho tac dung véi hén hop HNO, + H,SO,d, khi d6 ca hai nhom 
sunfo duge thay thé bang nhém nitro va gan thém mét nhém nitro nifa vao nhan : 


OH H H 


2H»SO, d $03H HNO; +H2S0, ) O2N NO? 
aes el Ba ets 


SO3H NO> 
2,4,6-Trinitrophenol (axit picric) 
¢) Phan tng sunfo hod S, (Ar) 
Phan ting sunfo hod phenol tién hanh dé dang, san phdm 14 déng phan ortho hay 
para, tuy thuéc vao nhiét dé. Thi du : o nhiét dé thudng sé thu duge déng phan ortho, 
con khi dun néng dén 100°C thu duoc d6éng phan para. 





Thi du : OH 
H,S0,, 20°C §0,H . ) 
OH © Axit o-hidroxibenzensunfonic 
{100°C 
OH 
H,SQ,, 100°C Axit p-hidroxibenzensunfonic 
SO,H 


OH 
“ey H,S0,_ CH, * CH, 
jo0"c” 


Axit t-hidroxi3,5-dimetylbenzensunfoni (69%) 
d) Phan une ankyl hod S, (Ar) 


Phan tmg ankyl ho4 phenol dugc thuc hién vdi ancol hoac anken va c6 mat axit 
lam xuc tac (khéng ding AIC1, vi tao ra mudi khéng hoat dong ArOAIC1,).. 


Thi du; 2H H 
CH3 H;PO, CH, 
+ (CH3 ), COH rye + H,0 
C(CH3)s 
o-Crezol tert-Butylancol 4-tert-Butyl-2-metylphenol (63%) 
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Phan img anky! hod bang isoankan ciing xay ra theo co ché Sp(Ar). 
OH 
H,SO, 
+ CH,-O=CH, —= > (CH,),C-(O)-OH 
CH 


3 
isobutilen p-tert-Butylpheno! 


Phan ting nay cé gid tri cao trong cong nghiép son va vecni, vi day 14 nguyén liéu 
dé ngung tu véi fomandehit tao polime tan trong dau. Phan tmg ankyl hod tao ra hop 
chat ionol 1am chat 6n dinh cho vat liéu polime va ddu mé vi ionol cé tac dung chéng lai 
su phan huy oxi hoa va phan huy nhiét. | 

H | H 
(CH; )3C C(CHi)s 
+ 2(CH3),C=CH, > 7 7? 
CH, CH, 
| Ionol 


_ Nh@ phan img ankyl hod crezol ma ta cé thé diéu ché dugc chat 6n dinh chéng oxi 
hoa la antioxidant-2246 trong cong nghiép. 


OH OH OH OH 
xt (CH), HCHO (CH5),C CH (CH,) 
CH, CH, CH, CH, 


Ngoai ra, anken cao tham gia phan img ankyl hod phenol dé ché tao chat hoat 
dong bé mat khéng dién tich : 


OH 


' CH,-CH, 
| H.SO mM No” 
+ CH, —245 C,Hans{C))-OH 2, C)Haye (O)-OF CH,CH,03,,H 
100-C tring hop 
(n= 8-12) Chat hoat déng bé m4t khéng dién tich 


« Phuong phaép orthoanky! hod bang anken 


Nh@é xtic tac nhém phenolat (ArO),Al dua cation ankyl vao vi trf ortho (ngay ca 
truéng hop vi tri pura con tréng) tao-ra hén hop mono va diankylphenol : 


OH | OH OH: 


© R> (ArO),A! or R; (ArQ), Al ron 
—_—_——— ae Saar ceed 
-H; 100°C ~H, 100°C 
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Co ché phan ting ankyl hod nhg xtic the (ArO)3A] xay ra nhu sau - 
OH 


(ArO),Al + —— (ArO),Al--O"... yet — —Anken 


(Phuc cé6 tinh axit) 
Anken nhan proton cha phiic dé tao R* 


va chinh R* tan cong vao vi tri g4n nhat 1A 
Vi tri ortho trong nhan benzen. | | 


¢) Phan ting axyl hod vd fomyl hod 


— Phan ting axy! hod phenol bang axyl clorua cé mat nhém clorua lam xtic 


H H H 
COCH 
CH,COC! ri OCH; 


AIC] 3 ? sé] 
COCH, | 
p-Hidroxiaxetophenol (74%) 


tac : 


o-Hidroxiaxetophenol ( 16%) 


~ Phan img fomyl hos phenol 14 gan nhém ~CH=O vio nhan thom cua phenol theo 
cac phuong phap sau - 


+ Phuong phap Gattecman (Gattermann) : 
HOO) NHC Ho-~O) CHO 
3 


« Phan ting fomy! hoa theo Gattecman ~ Edam 


. (phuong phap Gattecman cai tién). 
Thay HCN bang hén hop Zn(CN), va HCl (dé doc h 


on}. Thi du : 
H ~ OH 
lon COOCH 3 Zn(CN 2 +HCl coo 3 
A 
H 
HO | © CHO 
- Fomyl hod phenol! theo Vinsmaig (Vinsmeier) : 
HCO-N(CH;), 
~—poc, > + (CH; }o NH 
CHO (80%) 

~ Fomyl hod theo Raimo — Timan (Reimer - Tiemann) 


Muc dich 14 g4n nhém -CH=O vao vi tri ortho cia phenol. 
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H H | 
S + CHCl, + 3NaOH — on + 3NaCl + 2H,O 


Phan img nay cd tao mét lugng nho déng phan para. 


3. Mét s6 phan ing khac 


a) Phan ting Konbe - Snut, tong hop axit sadixylic 


OH ONa OH 
oO NaQH © co, (ee 3 | H™ One 
——> —_—> - ——_—» 
150°C on 


H O 
b) Phan ung vdi fomandehit 


Phenol tham gia phan tmg dé dang vol fomandehit khi c6 axit hoac bazo lam xuc 
tac tao thanh hop chat cao phan tu, duge goi la nhua phenolfomandehit. 


Tuy theo chat xtic tac 1a axit hay bazo ma giai doan d4u 1A thé electrophin vao 
benzen (xtic tac axit) hoac cong nucleophin cua anion phenoxi vao fomandehit (xiic tac 
bazo) tao ra cdc san phém trung gian 1a ancol o- va p-hidroxibenzylic : 


H H 
CH,OH a 


CH,OH 


Trong truémg hop phan ting xtic tac axit va du phenol, sn phdm 18 polime mach 
thang goi 1a nhua novolac. 


H H OH 
(n+ 1) S +nHCHO — CH2 
nh 


Nhua novolac cé kha nang néng chay va hoa tan trong céc dung m6i hulu co. 


Néu ding du fomandehit va xuc tac kiém, phan ing se tao thanh nhua rezol, cO 
cdc nhém metylol tu do 6 vi tri 2 hoac 4 so voi nhém OH. 


Nhua rezol cé phan tr khéi khoang 700 - 1000, c6 kha nang néng chay va hoa tan 
trong dung mdi. Vi diéu kign ap suat cao, nhiét d6 cao, nhua rezol chuyén thanh nhua 
rezit c6 phan ti khdéi ldn, cau tao mang ludi khong gian. Nhya rezit khong con kha nang 
néng chay va hoa tan, loai nhya nay kha bén ving. 
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4. Phan tng oxi hoa — khu 
a) Phan ting oxi hod 


Oxi hoa phenol bang kali bicromat tao thanh 1,4—benzoquinon. 


_K20m07 
—Hin50, 


_4-Benroguinon (7-quinon) 


Phan ting oxi hod dugc tng dung trong ki thuat anh, do Ia phan img oxi hoa 
hidroquinon bang ion Ag* dé chuyén thanh p-benzoquinon : 


H O 
+ 2Ag* +20H —> O + 2Ag + 2H,0 
O 


Ciing nhv hidroquinon, catechol cfing bi oxi hoa cho |,2-benzoquinon. 


OH 


Ngay nay, ngudi ta hay ding chat oxi hoa 14 nitrozo dikalisunfat (KSO3),NO. Uu 
diém ciia loai chat oxi hod nay 1A phan img xay ra trong diéu kign ém diu, song van dat 
hiéu suat cao. 

| OH O 
oO (KSO3),NO 
HO. 

O 
(Hieu suat 79%) 

b) Phan ting khut 

Giéng nhu benzen, phenol ciing cé thé bi khir tao thanh xiclohexanol : 

OH | 


— OH 
oe 7 CO 


Xiclohexanol 


Phan tng nay duoc img dung dé diéu ché nilon-6,6 theo so dé : 
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QH O HNO 2NH 
O Oo), CY _HNO3 , HOOC(CH))4COOH —— > 


Xiclohexanon Axit adipic 


H)N—C-(CH)4~C-NH, ee CN-(CH,),-CN —#L, H,N-(CH2)¢-NH 
O oO 


Adipamit Hexametylen diamin 


nHOOC(CH,)4COOH + nHyN(CHy)¢NH, —22°, 


+ (2n-1)H3,0 


nor C-(CH3)4 -C-NH-(CH2)¢ —NH 
It 
O O 


Poli(hexametylen adipamit) 


V - CHAT TIEU BIEU 
1. Phenol, C,H,OH 


Phenol lan du tién duoc tich ra vao nam 1832 tit nhua than dé, phenol nong chay 
& 41°C, si 6 181°C, ag? = 1,072. O dang nguyén chat, phenol cé thé 14m bong da, c6 
tinh sat tring, nhung khéng duoc str dung lam chat sat tring. 


Phan tmg mau dac trung cla pheno! 1a tao phifc mau xanh tim vol dung dich FeCl, : 
6C HOH + FeCl; —— [Fe(OCgHs)g]” + 6H* + 3C1" 

Pay 1A mot phan tmg dé nhan biét phenol. 

Khi dun noéng phenol vol bét kém tao thanh benzen : 


CeH<OH + Zn “2, CoHy + ZnO 


2. Diphenol (benzendiol) 
Diphenol cé ba déng phan cau tao : 


: H 
iH H . 
OH 
| OH OH 
Pirocatechol Resoxinol Hidroquinon 
(benzen- |} ,2-diol} (benzen- 1 ,3-diol) (benzen- 1 ,4-diol) 
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Pirocatechol tim dugc 1dn d4u tién qua viéc chung cat nhua cay catechie, tén goi 
cung xuat phat tir cach diéu ché, N6 cé thé dugc téng hop tir o-clophenol : 


| Hi NaOH, 196°C Hi 
Cl CuSO, OH 


Pirocatechol 


Resoxino! dugc diéu ché bang cach dun néng chay natri m-benzendisunfonat. 


Na H 
3 2NaQOH, t° | 
————-———_———} 
- 2NaHSO, 
8O.Na 


Resoxinol c6 nhiéu ing dung dé diéu ché cdc loai nhua nhu nhya resoxinfomandehit, 
nhua trao déi ion. Ngoai ra resoxinol con dugc ding lam chat sat tring va lam nguyén 
lieu trong san xuat duoc phdm. 


OH 


Hidroquinon cé thé diéu ché bang cach khir p-benzoquinon. 
o=xX_ =o AH, HOC) 0H 
| Hidroquinon 
Hidroquinon dugc dimg lam chat tte ché trong phan tng tring hop va Jam chat 
hién hinh trong nhiép anh. | 
3. M&t sé phenol thién nhién | 


Trong thién nhién gap rat nhiéu loai phenol, da s6 chung déu cé hoat tinh khang 
khuan va duoc time dung nhiéu trong dai song. 


a} Eugenol, [2-metoxi-4-( prop-2-en-1-yl)phenol] 


Fugenoi 1a thanh phan chinh cia tinh ddu huong nhu (60 - 72%), 1a chat long, s6i 
GO 254°C, rat it tan trong nude, cé céng thite cdu tao : 


OH 
OCH, 


CH, -CH=CH, 
Eugenol 
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Tir eugenol cé thé diéu ché céc chat cé ting dung réng rai trong néng nghiép va 
doi song. | ) 


Thi du : Tir eugenol cé thé diéu ché ra metyleugenol lam chat din du rudi vang 


hai cam 
H H, 
OCH; !. NaOH 10%, 25°C OCH; 
2. CH Br 
CH) -CH=CH, CH, -—CH=CH) 
| Metyleugenol 


Hoac tit eugenol c6 thé diéu ché vanilin 1am huong liéu cho banh keo. 


OH OH 
© OCH; 1. KOH 40%, t° ow  -CHACOCI 
: = Te a 
"Ha 


2.H30 

CH2 -CH=CH) CH=CH-CH3 

Isoeugenol © 
OCOCH;, | COCH, H 

__, Ohne oxi hod nhe OCH; _H20 , ore 
t 
CH=CH-CH, CHO CHO 
Vanilin 


b) Thimol, (2-isopropyl-5-metylphenol) 
| OH 
Thimol cé céng thife c4u tao : CH(CH3 )2 , ton tai phé bién trong cdc 
CH3 

tinh dau, duge tach ra bang dung méi #-crezyl isopropyl ete. 

Thimol ciing nhu eugenol duoc st 
dung lam thuéc chita bénh viém rang. CH, CH, 
Thimel rat it hoa tan trong nudéc, khi tham I Cun’ I 
gia phan ting iot hod trong mdi trudng kiém O00 


sé tao thanh arictol cé céng thitc : CH. CH. CH. CH 
3 4 3 3 


Chat nay duoc sit dung trong y hoc | 
lam phan sat tring thay cho iodofom. | Arictol 
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gh. ETE 


Ete cé thé duge xem nhu 18 din xuat cla nude khi thay thé hai nguyén ti hidro 
bang géc hidrocacbon, hodc xem n6 nhu 1A din xuat cia ancol va phenol khi thé hidro 
cua nhém hidroxi bang géc hidrocacbon : 

R~O-R , R-O-R’, R-O-Ar, Ar-O-Ar 

Néu hai géc hidrocacbon giéng nhau, ta cé ete déi ximg : CH,O0CH,, C,H,OC>H, 

Néu hai géc hidrocacbon khac nhau, ta cé ete khong déi xttng : CH,0C3H,, 
C,H;0C;H,. | 


Trong truéng hop nguyén tir oxi cua ete nam trong vong, ta cd ete vong : 


Jd ‘o 


O.9.0-Q» 


Tetrahidrofuran  Tetrahidropiran 1,4-Dioxan Ete-12-crao-4 


Nhimng ete véng ba canh duoc xép vao loai riéng goi 1a epoxit : 


CH, -CH3 CH, -CH-CH, 
XZ 
O O 
Etilen oxit Propilen oxit 


| - DANH PHAP 


1. Danh phap loai chirc (géc - chitc) 
Tén cua ete gém tén cia hai g6c hidrocacbon va tit “ete”. 


Thi du : (CH;),0 dimetyl ete ; (C,H;),0 dietyl ete ; CH;OC,H; etyl metyl ete. 


2. Danh phap thay thé 
Tén cua ete 1a t6 hep tén cia ankoxi RO- véi tén cha hidrua nén. 
Thi du: CH;-O-C5H, metoxietan; C,H,-O-C,H, etoxietan ; 
CH,0CH,CH,CH, 1-metoxipropan 
CH; | 
CH,0-C-CHy 2-metoxi-2-metylpropan 
CH, 
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'| - PHUONG PHAP DIEU CHE 


1. Dehidrat hoa ancol 
Dietyl ete va cdc ete don gian déi xtmg duge diéu ché trong cong nghi¢p bang 


cdch tach nuéc tir hai phan tir ancol. 
cH.CH,OH —12824, CH3;CH,OCH2CH; + H20 
3N2 140°C 32 ging + 12 
Dietyl ete 


Phan tmg xay ra theo co ch€ Sx2 theo so dé co ché nhu sau : 


- H’ (+) e 
CH,CH,0OH — CH;CH2 OH nore > 
N 


Ht 


— CH CH, OCH,CHS + H,O <> CH3CH2OCH2CH3 + H0" 


chi thuan loi khi hai gdc hidrocacbon 14 nhu 


Phuong phap nay bi han ché bai vi nd 
hoac bac ba sé xay 1a phan ung 


nhau, va ancol phai la ancol bac mot, néu ancol bac hal 


dehidrat tao anken. 


2. Tac dung cua ancolat hoac phenolat véi dan xuat halogen (tong 
hop Uyliémxon) : 


Phuong phap nay duge Alecxando Uyliémxon phat minh vac nam 1850. 


Khi cho anky! halogenua tac dung véi natri ancolat hoac phenolat thu duge ete. 


R-X + R’ONa > ROR’ + NaxX 


R-X + ArONa > R-OAr + Nax 


Bang c4ch nay c6 thé diéu ché dugc ete déi xting cling nhu ete khong d61 xing. 


Hé diéu ché aryl mety! ete, ta co thé ding t4c nhan metyl hoa Ia dimetyl sunfat 


thay thé cho metyl halogenua. 


(C)- Na + (CH4)9 S04 —_—, (O)-0-cHs + Na(CH3)S04 


Anizo! 
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Phan tmg Uyliémxon 14 phan img thé Sy2, ion ancolat vA phenolat via la mét 
bazo manh vira ]4 mot t4c nhan nucleophin manh. | 

Trong truéng hgp téng hop cdc diankyl ete khong d6i xing, tuy theo dac diém cia 
géc ankyl ma phan tmg cé thé tao ra ete hoac tach HX tao anken. 
Thi du : Néu di tit ancolat bac ba téc dung véi ankyl halogenua bac mot sé thu 
duoc ete. | 


CH, CH 
| 
CH; -C-—ONa + Br—C. Hs a CH; —-C-OC5H, + NaBr 
| 
CH; CH; 


Con néu di ttt ancolat bac mét ma tac dung véi ankyl halogenua bac ba sé cho 
ta anken : 


CH; 
| 
Br-C-CH S2Hs0Na,E2 | CH3-C=CH, + HBr 
| 
CH, CH; 
Kha nang phan tg tach ctta cdc d4n xuat halogen giam din theo trat tu: 
Dan xuat halogen bac ba > bac hai > bac mét. 


Ankoxi dang vong phan tmg voi din xudt halogen cfing cho ete. Thi du : 


| )-ona +1CH, — > | )-o-cH; + Nal 


Metyl xiclopenty! ete (74%) 


Ngay ca phan ting cla a-D-glucoze véi metyl iodua cO mat bac oxit cling cho 
penta-O-metyl a-D-glucozit 


CH,OH- Q 
CHI 
HO i» 
H OH Ag,0 


OH 





OCH, 


a-D-Glucozo a-D-Glucozo pentamety] ete (85%) 


3. Ankoxi thuy ngan hoa 
Anken phan ting véi ancol va thuy ngan axetat sau dé khir thu duoc ete. Thi du : 
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CH=CH, OCH; 


Hg(OCOCH;) | NaBH 
CH;0H a (Oy CHS crtyHeococn; ——> 


CH-OCH; 
CH3 


_— 1-Metoxi-1-phenyletan (97%) 


Hay trong phan tmg dudi day vdi hiéu suat khé cao : 
1. Hg(OCOCH; ), , CH;CH 0H CH2CH3 
SO 
2. NaBH 
Xiclohexen Etyl xiclohexyl ete (100%) 


4. Céng ancol vao anken 


Thi du: 
CH; 
+ | 
CH3-C=CH + CH;0H ——>+ CH -C- OCH, 
| 
CH; CH; 


2-Metoxi-2-metylpropan 


Co ché phan tmg xay ra nhu sau : 


+ (+} - 
Cells —C=CHz HH ., CH3 ~ C—CH3 _CH30H 
CH; CH, 
CH; CH, 


(+} 


[ l 
——-> CH3 —C ~ 0 —CH3 > CH; —-C-—OCH; + H* 
l 
CH; H CH, 


Tuy nhién, phuong phép nay chi 4p dung déi véi ancol bac mét va véi nhitng 
anken cé6 thé tao ra cacbocation bén. : 


Il - TINH CHAT VAT Li 


1. Cau tric phan tir 


Trong phan ti ete, nguyén ti oxi Jai hod sp lién két véi hai g6c hidrocacbon. Mot 
trong nhitng obitan lai hoa sp cia oxi chita cap electron khong phan chia. Duéi day mé 
ta cau trac Linyt (Lewis) va dang khéi c4u - thanh néi cia dimety] ete. 
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He 
H-C-Q-C-H 110°3 


| 
H H 


Géc lien két C-O—C cia dimetyl ete 14 110°3, gan bang géc lién ket trong tt 
dién 1a 109°5. 


2. Cac hang sé vat li 


Ete 1A nhing hop chat phan cuc yéu nén cac ete, dac biét 1a nhiing ete thap, cé 
nhiet dé s6i thap hon nhiéu so véi cdc ancol tuwong ting, mac d4u phan tu khéi cla ete 16n 
hon ancol (xem bang X.7). 


Bang X.7. Mat sé hang sé vat li cua ete 
so VGi ancol cé phan tu khai tudng dudng 


a a . P han i if a Dé fan 
khot (avC} (g/100g H20) 
CH;CH,OH | Etanol 46 78 





tan v6 han 






























































CH,0CH, Dimetyl ete ~ 94 7 
CH,CH»CH,OH Propan- 1-ol tan v6 han 
CH,0CH>CH; | Etyl mety] ete cé hoa tan 
CH,CH,CH,CH,OH Butan-1-ol 8 
CH,CH,0CH,CH; Dietyl ete 8 
CH,CH,CH,CH,CH,OH | Pentan-!-ol 2,3 
HOCH,CH,CH,CH,OH =| Butan-1,4-diol tan v6 han 
CH,CH,CH5CH,0CH, Butyl metyl ete tan rat it 





CH,0CH»CH30CH, Etylenglicol dimety] ete tan vé han 


3. Tinh chat pho 
a) Phé héng ngoai (IR) 


Phé IR cita ete rat khé x4c dinh mac déu cé cdc pic dac trung cho dao dong hoa tri 
khong d6i xtmg C-O-C 6 1247 cm"! va dao dong d6i xtmg & khoang 1040 cm”. 
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OCH, 
FW 108.14 40.995 


mp-37°C | Fp 125°F 
bp 154°C sn. 1.5160 
te (ym) 


Anisole, 99% 
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WAVENUMBERS (cm 5 _ NICOLET 206X FT-IR 
Hink X4. Phé IR cia metyl pheny! ete | 





= 





Trén phé dé IR cia metyl phenyl ete cé nhiing tan sé h&p thy dac trung sau : 


A Vc_y thom 3060, 3000 cm” 
B Vc, nhém CH, 2950, 2835 cm! 
C Ving lién h¢p phu (vting hoa 4m) 2000 ~ 1650 cm”! 
D vec vong thom - 1600, 1498 cm” 
E vVeoc khong déi xing 1247 cm ' 

Fs Vc_o-c déi xing 1040 cm 

H  ¥c-4 thom (benzen thé mot lan) 780 - 750 cm" 


b) Pho cong huong tw hat nhan NMR 


~ 1H NMR : Proton trong géc hidrecacbon ding canh nguyen ttt oxi cong hudng 
trong truéng yéu hon so vdi ankan, thudng nam trong khoang 6 = 3,4 - 4,5 ppm. 


_|°C NMR : Phé cong hu@ng tir hat nhan cia nguyén tit cacbon canh nguyén tu 
oxi céng huong trong ving 4 = 50 - 80 ppm. 


IV - TINH CHAT HOA HOC 


Ete 1A nhimg chat trung tinh, tro vé mat hod hoc tuong tu ankan. Lién két ete rat 
bén déi vdi téc dung cia cdc bazo va cdc chat khir. Tuy vay, ete cé thé tham gia mt s6 
phan ting quan trong nhu phan tmg thé nucleophin va phan img oxi hoa. 


1. Phan ting phAn cat bang axit HX dac 


Lién két ete bi phan cat khi cho ete tic dung véi HI dam dac (57%) hoac 
HBr (48%). Thi du : dietyl ete phan tmg véi HBr tao anco! etylic va etyl bromua. 
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CH;CH,0CH,CH; + HBr —» CH3;CH,0H + CH3CH,Br 
Dietyl ete Ety] bromua 


Néu du HBr, etanol sinh ra phan tmg véi HBr tao thanh CH,CH,Br. 

Axit HCI diac (38%) khéng cé kha nang phan cat lién két ete, boi 1é ion CT" 14 mot 
tac nhan nucleophin yéu hon Br vaT. 

| Co ché phan ting phan cat bang axit c6 thé m6 ta nhir sau : 


(+) 4) 
CH3CH)> -OQ-~CH»CH3 + H-O-H ~— CH3 ~ CH) —O-CH) CH; + H,0 
| . 
H H 


{+) 


— Sy 2 
Br‘? + CH3—CH-O-CH,CH; —*S?> CHCH)Br + HOCH;CH; 
H 


Phan tmg theo co ché Syl hay S,2 phu thudéc vao cdu tao cia cdc géc hidrocacbon, 
Néu hai géc hidrocacbon déu 14 bac mét hoiic 14 géc phenyl, phan ting sé xay ra theo co 
ché S,2. : 


Thidu: CeH,OCH, + HI —%4> C.H<OH + CH3I 


Ddi vdi nhiing ete ma mét trong c4c gdc hidrocacbon 1a bac cao, phan ling xay ra 
theo co ché $,)1 va luén kém theo phan tmg tach H" tao anken (E1). Thi du : 


CH, CH, 
_ + (+) | (+) 
CH3 -O-C-CH, , CH3-O-C-CH3 —» CH3OH + (CHs)3C 
| | 
CH, —#H CH; 
+Br_. (CH,),;C-B 
+ Sn 3)3¢—Br 
(CH3)3C : 
—H 
~—» (CH3)9C=CHy 


2. Oxi hoa o C, tao thanh hidro peroxit 


Ete dé lau ngoai khong khi bi oxi hod thanh hidro peroxit khéng bén : 


CH3CH»,OCH,CH3 “+ O> rane} CH;CH> ~O-CH-CHs 
| OOH 
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Phan ting xay ra theo co ché géc, Cac peroxit nhu dietyl ete, tetrahidrofuran, 
dioxan rat nguy hiém, vGi ngay mot luong nhd chiing cé thé gay né manh khi chung cat. 
Vi vay, chiing c4n duge phan huy trude khi chung cét. Muén kiém tra cé peroxit hay 
khong, ta lac mét it ete véi dung dich KI va hé tinh bét, néu c6 peroxit giay thu sé cé 
mau xanh dac trung. 


Dé loai bé peroxit, cé thé ding FeSO, hodc dun véi NaOH ran. 


Ngoai hai loai phan tmg cia ete di dugc néu 6 trén, ete con cé thé tham gia cac 
phan tmg khac ¢ géc hidrocacbon nhuw thé electrophin & nhan thom, cong vao géc khéng 
no, v.v... Riéng déi vGi anlyl phenyl ete cé phan ting chuyén vi Claizen : 


OCH)-CH=CH, H 
———_}> ; 
oO oro ~CH=CH> 


Anlyl phenyl ete 2-Anlylphenol 


Phan ting dién ra qua may en Sau : 


AH. CH, | CH, 

O CH O CH HO CH 

OS [oe > OF > O™ 
H 

Anlyl pheny] ete 2-Anlylphenol 


V - CHAT TIEU BIEU 


1..Dietyl ete, C2H;0C2H; 


Dietyl ete 14 chat long khéng mau, rat dé chay, dé bay hoi, it tan trong nude va cé 
kha nang hoa tan rit nhiéu hop chat hiu co. Dietyl ete duoc diéu ché cha yéu bang cach 
dun etanol véi H,SO, dac 6 130 - 140°C. N6é duge ting dung lam dung m6i va gay me. 


2. Mét sé ete thién nhién 
a} Anetol, (4-(prop-l-en-1-ylanizol] 
OCH; 


CH=CH-CH; 
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Anetol 1a thanh phan chinh cua tinh dau hdi (cat tit qua h6éi).cé mii rét thom, dugc 
su dung trong mi phdm va ché tao lam déu xoa bép trong duoc phdm. Ngoai ra anetol 
con cé ting dung trong téng hop hitu co. 


b) Safrol 
CH> ~CH=CH> 


OO, 


/ 
O-CH, 


Safrol thuéng gap trong tinh d4u long nao va tinh ddu x4 xi, khi dun véi kiém 
safrol chuyén thanh isosafrol 


CH, -CH=CH) CH=CH-CH, 
NaQH 
t° se 
O-CH) O-CH, | 


Tir safrol va isosafrol c6é thé chuyén hod thanh c4c d4n xu4t quan trong khdc. 


VI - EPOXIT 
Epoxit la loal ete vong 3 canh, trong dé nguyén tu oxi 1a mét lrong nhing nguyén 
tir cla vong, ching cé kha nang phan ting rat cao. 


1. Danh phap 

Co ba cach goi tén epoxit : 

a) Tén anken tuong. ting céng thém tir oxit. 

b) Epoxi céng tén ankan tuong ting. 

c} Tén géc hidrocacbon cong oxiran, néu can thiét phai ghi them sé chi Vi tri. 


Thi du : 
A WH 
CH,— CH, = _ cf 
~ a H” ~ CH. 
a) Etilen oxit a) cis-2-Buten oxit _ 
b) Epoxietan b) cis-2,3-Epoxibutan 
c) Oxiran c) cis-2,3-Dimetyloxiran 
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2. Phugng phap diéu ché 
a) Oxi hod anken bdng oxi khéng khi 
Cho hén hop etilen va oxi qua chat xiic tac 14 bac kim loai. 
2CH4 =CH> + O> —_48_, 2CH> - CH> 
300°C a 
O 
Etilen oxit 
Pay 14 phuong phap diéu ché trong cong nghiép. O Mi, hang nam san xuat 3 - 4 ti 
tan etilen oxit theo phuong phap nay. | 
b) Oxi hod anken bang peraxit cacboxylic 
Trong phong thi nghiém epoxit duge diéu ché bing c4ch cho anken tac dung voi 
peraxit theo so dé phan ung chung : | 


/™N 
Sc=cc —ROQOOH , S¢-C<¢ + RCOOH 


0 
Ch 7 Cl 
YOY ~OoH — Hi CO. 
y SO Cfo» 
CH,Cl,, 25 C 1] COOH 


Xiclohepten 1,2-Epoxixicloheptan (78%) 


Thi du: 


Trong phan img nay, peraxit chuyén nguyén ttt oxi dén anken theo kiéu cts : 


a Hy 
~ H O “cs O 
7 + 0, C —, | No + GR 
Cc “QO” R a oO” 
Anken Epoxit 


c) Chuyén anken thanh halohidrin réi tach HX 
Cho anken tac dung v6i clo hay brom trong nuGe tao thanh halohidrin, sau d6 cho 
t4c dung vdi bazo dé tach HX. Thi du: 
CH,-CH=CH, —S242°, cH;-CH-CH)CI to” CH3 -~CH-CH, 
| , ~ 
OH , 


Propilen oxit 
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Tit halohidrin chuyén thanh epoxit phai qua giai doan thé nucteophin néi phan tir: 


Cal 
‘—cl a Ot 
‘hor “ Swi a Oo” ‘ 
Tuong tu nhu vay, cé thé tao ete vong rong hon : 
(-) 


OH OH” .-O O 
OL > Cdk = OD 
) CH,CH,CH,-Cl 


CH,CH,CH,Cl 


3. Tinh chat vat li 


a) Cdu tric phan tr 


Neuyén ty oxi nim trong vong cing véi hai nguyén tu cacbon, goc lién két 
E€-O-C€ =61°5, C-C-O = 59°2. Chiing bi ép lai va nhd hon rat nhiéu so véi géc tt 
dién binh thudng. D6 dai lién két trong phan ti epoxit cé su khac nhau. Thi du : trong 
etilen oxit, géc lién két va-dé dai lién két c6 cdc gia tri sau - 


Goc lienkét: C—-O-C =61°5 


QI? i E-C-6 = 59°2 
Etilen oxit £6 dai tién ket: C-C = 147 pm 
| C-O = 144 pm. 
b) Tinh chat phé | 
- Phé héng ngoai (IR) : 


Epoxit dic trung bdi dao déng hod tri cia lien két C-O-C trong ving 1198 - 
1176 cm |, dao dong hod tri khong d6i ximg cia vong & ving 1250 cm va cla C-H ~ 
vong & ving 3050 — 2990 cm |, 


- Pho cong hudng tir NMR : 
‘SC NMR : Epoxit cong huéng trong ving 6 = 40 - 95 ppm. 


HNMR : Proton cia cacbon canh oxi cong hudng trong ving 5 = 2,5 - 3 ppm. | 


4. Tinh chat hoa hoc 


. Py = * ~ Fa 3 
Epoxit cé cAu tao giéng nhu xiclopropan, cdc vong déu cé stic cang I6n, nén co xu 


huéng mo vong trong cac phan ung hoa hoc. 
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a) Phan wing nio vong bdng xuc tdc axt tva bazo 
~ Phan tng mé vong nho xtc tac axit: 


Phan ting md vong epoxit xay ra trong diéu kién ém diu, san phdm thu duge 1a 
1,2-diol duge goi 14 vicial glicol. : 


reg 8, 
Etylen glicol 
Thi du : 


Q” (+) OH OH 
(+) 
Cts bus? C1, pom? Toy * 
+ : : 4 OH 
Xiclohexan-! .2-diol (86%) 
P6i vai epoxit bat déi ximg, su md vong xtic tac bang axit tao ra hén hop cac san 
ph4m, tac nh4n nucleophin wu tién t4n céng vao cacbon it nhém thé hon: 
Thi du: 


CH, -C— CH» i CH; - _CHOH-CH)Cl + CH;CHC!— —CH»,0H 


H : 1- ‘Clopropan-2- -ol 2-Clopropan-1-ol 
(90%) (10%) 


Co ché phan ting mé vong bang axit phu thudc vao cau tao cla epoxit va cé thé 
xay ra theo co ché Sy1 hodac Sy2. 


~ Phan tmg mé vong nh@ xiuc tac baze - 


_Khac véi ete, epoxit c6 thé mé véng bang bazo theo so d6 sau : 


OH | 
f ———— 
Ken, 10°C Bion ar “On Cc,01 


1-Hidroximetylxiclohexan-!-ol 
(7O%) - 


Hudng m6 vong epoxit bat déi ximg phu thugc vao cAu tric ctla epoxit, diéu kién 
phan tmg va luc nucleophin cia tac nhan. Néu tac nhan co luc nucleophin manh, phan 


ing xay ra theo co ché Sy2, tac nhan sé uu tién tan cong vé phia nguyén tt cacbon it 
nhém thé. 
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Thi du: 
CH; 
oO H 
pany, —SECTROH on, -CH-CH,0CH,CH; 
te H = CaH50 | 


OH 


1-Etoxipropanol-2-o} (83%) 
b) Phan ting md véng bang hop chdt Grinha 


Khi cho etilen oxit téc dung vGi hop chat 


Grinha tao ra ancol cé nhiéu hon hai 
nguyén tu cacbon. Thi du : 


_ CH)CH)CH)CH) MeB + CHa -CH, —2 , CH3CH)CH)CHCH,CH>OMgBr -> 
) 5 : 


H,07 
—Me(OH}Br > CH3CHCH)CH)CH,CH,OH | 


Hexan-1-o] (72%) 
C) Phan ting khit epoxit - 


CoHs —CH-CH, “Alls, coy, - -CHOH-CH, 
re 


d) Phan wing NgUNE te giita epiclohidrin voi bisphenol 


NaOH __, 
(n+2) nc “CHCH,CI + 00 OEO a [aw 


Epiclohidrin Bispero (dian) 


PP. ae CH, aN 
CH: —CHCH, + 0(O)-C OCH,CHCH, +-0-(O)--4O)-0cH,-Gi-tH, 
CH, OH " CH, 
Polime dianepoxit 


Loai polime nay c6é nhiéu img dung trong thuc té, 
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5. Ete crao 


Ete cé chifa nhiéu oxi goi 1a ete crao. Hop chat nay 1a loai polime vong cua etylen 
glicol (-OCH,CH,-), c6 tén : ete [x]-crao-y vdi x 1a téng s6 nguyén tir clla vong (cé 
vong) va y 1a tong s6 nguyén tit oxi cé trong vong. Thi du : | 


Ete [18]-crao-6 


Ete [18]-crao-6 duge t6ng hop khi dun néng hén hop trietylen glicol voi dan xuat 
diclo tuong ung. | 


cl 
HO 
+ mele 
Comp ee 
| 1, - 


Ete [18]-crao-6 


Ete crao c6é kha nang tao phiic véi mudi v6 co. Nhiéu mudi (bao g6m KF, KCN, 
NaN; va RNHs3) khi tao phitc vdi ete crao tao ra loai phitc co kha nang hoa tan trong 
cdc dung méi khéng phan cuc. | | 

Thi du : | 





Ete [18]-crao-6 Phiic cia K” va ete [18]-crao-6 


. | 
Phiic chat cia ete crao vi amoni R NH; cé ting dung dé ché tao tinh thé long : 





189 


Thi du : Khi ta cho este metylphenylalanin clohidrat (1) tac dung voi din xuat cha 
ete [18]-crao-6 (2) thu duge phitc chat. Loai plittc nay c6 kha nang thay d6éi mau sac phu 
thudc vao ban chat cua amin. 





CH ,OC-CHCH,-{C)) 4 

O NHC] : 
Phan cudi cla tinh thé long 

(1) — (2) 
——-—» Phiic (duge goi 14 tinh thé long) 

Mot sé hop chat ete vong da tim thay trong tu nhién cé chifa oxi hay nite trong 
vong cé kha nang tao phtic véi cation kim loai. Cac ete nay c6 vai.trd chuyén tai cdc ion 
xuyén qua mang sinh hoa. 


6. Chat tiéu biéu 
Etilen oxit hay oxiran 14 chat khi, s6i ¢ 12°C, tan t6t trong nude, trong rugu va ete. 


Etilen oxit 1a nguyén liéu dé téng hop glicol, cdc ete cua glicol va nhiéu san pham khac. 
Ngoai ra, etilen oxit con la chat sat trang. 


Cau hoi 6n tép 


40.4. 1) Chung c&t phan doan ancol etylic 90° (6 760 mnt) sé thu duge nhing san 
pham gi? 
2) So sanh nhiét d6 s6i va d6 hoa tan trong nude cha propan-1-ol va n-butan. 
10.2. 1) Viét cac phuong trinh phan Ung xay ra khi cho propan-1-ol {an lugt tac dung 
v@i ttmg tac nhan sau : 


a) Na: b) CH;COOHIH,SO,; ¢) Clg; d) HpSQy, 140°C; 


e) HSO,, 180°C; —f} CHgMgBr ; g)HBr; —-h) Alp, 400°C. 
2) Viét co ché phan tng e). 
10.3, Nhimg san phdm nao tao thanh khi cho efyien glico! tac dung vai cac tac 
nhan sau : 
a) Na ; b) Cu(OH),; —c) H3BQs | d) HCI 
e) HNO; ; f) HIQ, | g) p-CeH,(COOH)s. 
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10.4. Trong cac chat duéi day, chat nao cé thé phan tng vdi dung dich kiém, hidro 
halogenua, nuéc brom, thionyl clorua, sat (If) clorua. : 


a) CgHe CHOHCH, 
b) CgHeCH.CHOH 
c) p-CH,0,H,OH 
d) 0-CH30CgH,OH 


10.5. Tim céng thitc cau tao cla cac hgp chat thich hgp thay thé cdc chit cai A, 
B, C,,... trang cac phan tng sau : 


CH,-C=CH+H,O -% , A 
A+H —“G B 

B+ S0Ch —--» D+ 50, + HCl 
C+D ——> E + Nadi 
E+ 2Hi —» 2F+H,0 
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Chuong XI 





Andehit va xeton 1a nhimg hgp chat hitu co co chua nhom cacbony] >c=0. 


Néu nhém cacbonyl lién két vGi mét géc hidrocacbon va mét nguyén tu hidro, ta 
cé6 andehit, cén néu nhém cacbony! lién két vdi hai géc hidrocacbon, ta c6 xeton. 


R R 
‘c=0 Se=0 

H~ OR 

Andehit Xeton 


Ngudi ta chia cdc hep chat andehit va xeton thanh nhiéu loai khac nhau tuy theo 
s6 lugng nhém cacbony] va ban chat cla géc hidrocacbon trong phan tw. 


+ Theo sé luong nhém cacbonyl trong phdn tv, ta phan biét : 


~ Hop chdt monocacbonyl : bao g6m nhing andehit va xeton chi cé mot nhém 
cacbonyl trong phan ti, cén géc hidrocacbon cé thé 14 nhiing géc no, khéng no hodc 
thom. Thi du : 


CH;~CH=O CH3—C -CH; - -CgH; -CH=0 C¢HsCH2 —C —CHs 


Axetandehit Axeton Benzandehit _ Benzyl metyl xeton 


-- Hop chat di va policacbony] :.14 nhiing hop chat chia tit hai nhém cacbonyl tr6é 
lén trong phan tir, dé 14 nhing diandehit, triandehit, dixeton, trixeton, Thi du : 


Q=CH-CH=O O=CH-CgH4-CH=0  CH3~C-CH -C-CHg 


Glhoxal Andehit phtalic Axetyl axeton 


+ Theo ban chat e6c hidrocacbon, ta cé : 
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— Hop chat cacbonyl no : trong phan tit c6 chita gée no (loai béo hay loai vong 


no). Thi du : 
CH, -CH=O CH; ~C~CHs ( ¥o 
Axetandehit Axeton Xiclohexanon 
CH; -CH=9 CoH -C-CoH 
| Xiclohexylfomandehit Dixiclohexyl xeton 


— Hop chat cacbonyl thom : nhém cacbonyl gan véi géc thom. Thi du : 


CgH, -CH=O . Ce6Hs -C-CgHs CeHs -C-CH; 
I 
O 

Benzandehit Benzophenon Axetophenon 


— Hop chat cacbonyl khéng no : trong phan tu cé chita lién két doi C=C hoac lién 
két ba C=C cing véi nhém cacbonyl. Thi du : 


CH, =CH —-CH=O CH, -C=C-CHO “aij-cH-c-08, 
Acrolein But-2-inal Metyl vinyl xeton 
| - DANH PHAP 
1. Andehit 


Co hai cach gol tén thong dung nhat 18 tén thong thudng va ten thay thé (IUPAC). 


Theo cdch goi thong thuong, ten cia andehit dua theo tén théng thudng cua axit 
cacboxylic cé cling mach cacbon, chi khac o ché thay tiy “axit” bang tt “andehit”. 


Theo cach goi tén thay thé cia IUPAC, tén cla andehit dua theo tén cia hidrocacbon 
tuong ting cé thém hau t6 -al. Cach danh sé mach cacbon bat d4u ttr nhom ~CH=O cua 


mach. 


Thi du o bang XI.1._ 
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Bang XI-1. Tén cla mét s6 andehit 


Tén thong thudng 


Andehit fomic (fomandehit) 





HCHO 

CH,CHO 

CH, CH-CHO 
CH, 


Tén thay thé 


Metanal 





























Andehit axetic (axetandehit) Etanal 






Andehit isobutiric (isobutirandehit) 2-Metylpropanal 












CH,=CHCHO Andehit acroleic (acrolein) 
C.H;CHO 


C,H;CH,CHO 


Propenal 






Andehit benzoic (benzandehit) Phenyl metanal 


Andehit phenylaxetic (phenylaxetandehit) 2-Phenyletanal 


Khi nhém andehit -CHO dinh truc tiép vao mt vong hodc mach phic tap, cé thé 
cor né nhu nhém thé cia vong hode mach dé va goi 1A nhém fomyl (tién td) hodc 
cacbandehit (hau té). : 


Thi du : | 
CHO CHO CHO 
Fomyixiclohexan Fomylbenzen 9-Fomylantraxen 
(xiclohexancacbandehit) (benzencacbandehit) (antraxen-9-cacbandehit) 


Ngoai ra, nhé6m =O cia nhém cacbonyl con cé thé goi 1a nhém oxo, nén cé thé goi 
ten andehit theo tén nhém nay, nhat IA d6i voi diandehit va hop chat policacbony] noi 
chung. Thi du: | 


CH; —-CHO OHC-—CHO OHC-C- CH> —CH, -CHO 
li 
!-Oxoetan 1,2-Dioxoetan (glioxal) ] ,2,5-Trioxopentan 
2. Xeton 


Thong thuéng tén cita xeton dugc goi theo tén géc — chifc va tén thay thé. Tén géc — 
chuc hop boi tén ciia c4c géc hidrocacbon dinh vao nhém cacbonyl, kém theo tir xeton, 

Theo cach goi tén thay thé, tén cla xeton duoc dya theo tén cha hidrocacbon tuong 
ling, co them ti€p vi ngit -on cing vi sé chi vi tri cua nhém cacbonyl trong mach. Cing 
nhu caéc loai hep chat hitu co khac, c4c xeton thuéng duoc danh sé sao cho nhém 
cacbonyl! gan dau mach cacbon hon, thi du : 
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Bang XI.2. Tén cia mt sé xeton 


Tén géc —chiic 


Dimety! xeton 


CH,-CO-CH, 


Tén thay thé 


Propanon 


























Ety] metyl xeton Butanon 


| CH,-CO-CH,CH, 












CH, -CO-—CHCH, Isopropyl mety] xeton 
: : : 


CH; 


3-Metylbutan-2-on 






Mety] vinyl xeton But-3-en-2-on 





CH,-CO-CH=CH, 





CH,-CO-C,H, Metyl phenyl xeton * 












CgH,-CO-C,Hs Diphenyl xeton * 

* Nhém CH,—-CO- dirge goi 14 nhém axetyl, nhhém CgH;-CO- duge gol la nhom 
benzoyl. Khi cdc nhém dé dinh vao vong hidrocacbon thi co thé goi tén nhu cdc dan 
xuat axetyl hay benzoyl cla vong do. Thi du : 


C,H5-CO-CH; C,H,-CO-C,Hs —Lco-c.k 
Axetylbenzen Benzoylbenzen Benzoylxiciopentan 
(axetophenon) (benzophenon) 


Negoai ra, cling nhu andehit, xeton cé thé duge goi tén theo tén nhém oxo. Thi du : 


| O 
CH,-CO-CH, CH;-CO-CO-CH, (Sen, 
2-Oxopropan 2,3-Dioxobutan 1-Oxo-2-metylxiclohexan, 


ll - PHUONG PHAP DIEU CHE 


1. Di tu hidrocacbon 


a) Oxt hod ankan, anken va aren 


Khi dét chéy cham n-ankan & tudng khi, sinh ra lugng nho andehit. Dun néng hén 
hop metan véi khong khi o 600 - 700°C, cé thém mot lugng nhé nite oxit lam xue tac, 
sé tao ra fomandehit theo so dé phan ung : 


195 


CHyz + Qo or 7oyre HCHO + H,0 


Trong nhiing diéu kién thich hop, ngudi ta cé thé oxi hod nhiéu hidrocacbon khac 
nhau thanh hop chat cacbonyl tuong. ting. Thi du : xiclohexan bi oxi hoa boi oxi khong 
khi (cé mat mudi coban) 6 100°C thanh xiclohexanon va xiclohexanol. 


Cy oe5 a Co" (‘so + ( )-OHn 


Etylbenzen trong nhiing diéu kién tong tu hoa’c voi MnO./H,SO,/t° ciing bi oxi 
hoa thanh axetophenon : 


CeHs-CH,-CH, —'2%44 C¢H,-CO-CH, 
Muén oxi hoa toluen thanh benzandehit phai ding cromyl clorua : 
3CHs -CH; + 4Cr0,Cl, — 3CgH;CH=O + H,0+ Rowe, 
Cac anken bi oxi hoa — dit mach thanh hop chat cacbonyl nhé tac dung cia 0zon : 
CHjCH=C-C)Hs D9 __, «yy, -cHo + CH3-CO-C)H, 


2) Zn/CH3;COOH 
CH, 


Dang chu y 1a hién nay ngwdi ta cé thé oxi hod truc tiép etilen thanh axetandehit 
véi hiéu suat cao téi 95%, nhd chat xtc tac hop bdi paladi clorua va d6ng clorua : 


: I 
CH, =CH, + ~O, —~—> CH —-CH=O0 
2 2 a ~2 50°C 37 


b) Hidrat hod ankin 

Phan ting hidrat hod axetilen va cdc déng dang tao ra axetandehit (tt axetilen) va 
cdc xeton nh tac dung xtic téc cha mudi thuy ng4n (ID. Phan tmg nay duge ap dung 
trong céng nghiép san xuat axetandehit : 


HO (H>SQ,4 20%) 


CH=CH >; 
He“ . 90°C; 1,5atm 


CH,-CH=O 


Ngudi ta cé thé hidrat hod axetilen & tuéng khi khi cé mat canxi photphat va 
cadimi photphat. 


c) Hidrofomyl hod anken 


Khi dun anken véi hén hgp cacbon monooxit va hidro (cé mat chat xuc tac 
dicobanoctacacbony]) ta sé thu duc andehit. Thi du : 
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CH =CH> + CO + Hy 


ar rane CH; - CH) ~CH=0 


Tix cac d6éng ding cla etilen, neuol ta thu duoc hén hop cdc andehit déng phan cia 
nhau. Thi du : 


CH3-CH=CH, eat CH3—CH —CH, ~CHO + CH; —CH(CH;)—CHO 


Cac xicloanken ciing nhu cdc ancol, ete va axit chua no déu cé thé tham gia phan 
ung hidrofomyl hea. | 


2. Di tit dan xuat gem-dihalogen 


Bat ki mot dan xuat gem-dihalogen nao ciing cé thé bi thuy phan trong méi trudng 
kiém tao ra hgp chat cacbonyl theo so dé : | 


Rs Hal 7 OH R 
NUS H>0, HO™ \ 
+1» C=0 
aN a ~ =O” / 
R Hal R 


Tuy vay, phuong phap nay chi cé ¥ nghia lén khi din xuat dihalogen 1a chat dé 
kiém. Thi du : trong cong nghiép, ngudi ta diéu ché benzandehit bang ¢ cach thuy phan 
benzyliden clorua la chat dé diéu ché tir toluen. 


CeHsCHCl, + H,O 22, C,H;-CH=0 + 2HC1 


3. Di tw ancol 
a) Dehidro hod hodc oxi hod monoancol 


Phuong phép quan trong nhat dé diéu ché nhiéu hop chat cacbonyl day béo 1a 
dehidro hoa hoac oxi hod ancol bac mét (tao ra andehit) va ancol bac hai (tao ra xeton). 


Phan tmg dehidro hod xay ra khi cho hoi ancol di qua chat xtic tac kim loai (Cu, 
Ag), qua trinh nay thu nhiét. 

Trong cong nghiép san xudt fomandehit tir metanol, ngudi ta thudng thuc hién 
dong thdi hai qué trinh dehidro hod (thu nhiét) va oxi hod bang oxi (phat nhiét) vdi ti 1é 
sac cho giit duoc nhiét d6 téi uu (500 — 700°C) ma khéng can dun thém. 

CH;0H —<"+ HCHO + Hy, 
. ° 
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2CH,OH + 0, —> 2HCHO + 2H,0 
| | 


Bang cach tuong tu nhu trén, ngudi ta san xuat axetandehit tt etanol (¢ nhiét dé 
450 — 550°C). a | 

Su oxi hoa ancol cé thé thuc hién nhd cdc chat oxi hod manh, nhu axit cromic sinh 
ra tir anhidrit cromic CrO3, hodc kali bicromat K,Cr,0,. Phuong phap nay duoc dung 
phé bién trong phong thi nghiém. Thi du : | 


' 
CH;~CH-CH, -S3'"_+ CH3-C-CH; 
| 
OH 
, + 
CeH,, -CH-CHy KC) /H Cel} —C-CH3 
| 
OH 


Hé oxi hod ancol thanh hop chat cacbony! tuong img, ngudi ta con cé thé sit dung. 
axeton (hoac xiclohexanon), c6 mat nhém ancolat, thuéng 14 nhém isopropylat : 


Al(O-iC3H7). 
R-CH-R’ + CH,-C-CH, 3-5 R-C-R’ + CH ~CH~CH3 
| tl | 


OH O O OH 


Hé can bing chuyén dich theo huéng tao thanh hgp chat cacbonyl, nguoi ta dung 
du axeton va dun néng dé chung ancol isopropylic ra cing vi mot phan axeton, con 
ancol ban dau va hop chat cacbonyl mdi sinh ra 14 nhimg cht kém bay hoi hon sé o lai 
hén hgp phan img. 

Chiéu thuan cia phan img trén duoc ding dé diéu ché hgp chat cacbonyl, goi la 
phn ing oxi hod Openaug (Oppenhauver). Con chiéu nghich cha phan img ding dé diéu 
ché ancol tir hop chat cacbonyl, duge goi la phdn ing khu Mevat - Pondoc - Vecidy 

(Meerweir - Ponndorf - Verley). 

bh) Oxt hod I ,2-diol 

Phan tmg oxi hod 1,2-diol bang natri periodat hay chi tetraaxetat tao ra hop chat 
cacbonyl véi hiéu suat kha cao. 


| : 
-C-C- + NalO, ——~> >C=0 + O=C< + NalO3 + H,0 


| | 
OH OH 
l | 
-C—C- + Pb(OCOCH3)4 —>>C=0 + O=CZ + Pb(OCOCH3)2 + 2CH3;COOH 
| | 
OH OH 
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4. Di tit axit cacboxylic va mudi cta ching 
a) Nhiét phan mudi canxi ciia axit cacboxylic 


Khi cat khan mudi canxi hoac muéi bari cha axit cacboxylic, ngudi ta duoc hop 
chat cacbonyl theo so dé : 


(RCOO),Ca —> RCOR + CaCO, 


Thi du : nhiét phan canxi axetat sinh ra axeton, nhiét phan canxi benzoat sinh ra 
benzophenon ; muéi canxi ctla mt diaxit, thi du canxi adipat khi bi nhiét phan sinh ra 


xeton vong : 
ee | 
CH - CH) ~C\ ; CH -CH2, 
| o> ca =0 + CaCO; 
CH, —CH, -C7 _. CH) -CHy 
\ 
O ; 
Canxi adipat | Xiclopentanon 


Phuong phap téng hop hop chat cacbony! tt’ mudi cua axit cacboxylic ndéi trén 
duge goi la phutong phdp Piria (Piria). Nguoi ta c6é thé ding phuong phap Piria trong 
viéc diéu ché xeton khéng d6i xung (néu ding hén hop muéi canxi cha hai cacboxylic 
khac nhau) hoac diéu ché andehit (néu mot trong hat mudi dugc ding 14 canxi fomiat) : 

(RCOO),Ca + Ca(COOR’), + 2R-CO-R’ + 2CaCO, 
san pham phu: R=CO-R va R’-CO-R’ 

(RCOO),Ca + Ca(OCOH), > 2R-CHO + 2Caco, 
san phim phu: R-CO-R, 


b) Nhiét phan axit cacboxylic 


Phat trién phuong phdp Piria, Sabachié (Sabatier) di diéu ché hop chat cacbonyl 
bang cach cho hoi cia axit cacboxylic di qua chat xtic tac (mangan oxit, titan oxit, thori 
oxit, Ziriconi oxit, v.v...), & nhiét d6 300 - 400°C. Thi du : 


2CH;-COOH —1> CH;-CO-CH; + CO, + H,0 
CH)-CH)-COOH CH) -CH, 
i 


| —— >c=0 + CO, + H,0 
CH» ~-CH» -COOH CH, -CH)> 


CH3;~COOH + HCOOH ——> CH;CHO + CO, + H,0 
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Ngudi ta cho rang, cdc phan ting trén xay ra qua gial doan trung gian la tao thanh 
cdc mudi giffa axit va chat xiic tac. 


5. Di tir dan xuat cua axit cacboxylic 
a) Khia ddn xudt cada axit cacboxylic dé diéu ché andehit 


Nguoi ta cé thé khit cdc din xudt cha axit thanh hop chat cacbonyl (hoac thanh 
ancol) nhd cac chat khu khac nhau. 


a 


Clorua axit bi khir thanh andehit bang hidro nh& chat xtic tac “den paladi” o nhiét 
dé ~ 130°C: 


R-C-Cl + Hy sure R- ~C—H + HCl 


Vi andehit sinh ra dé bi kha tiép, nén ngudéi ta phai cho thém mét luong nho luu 
huynh vao hén hop phan tmg nham lam giam bot hoat tinh xtic tac cla paladi, do dé 
ngan chan qua trinh khu andehit. 


Phuong phap khir néi trén duge goi la phuong phdp Rozenmun (Rosenmund) 


Ngoai clorua axit, nitrin vA amit cla axit cacboxylic cing cé the bi khu thanh 
andehit nhé chat khir LiAIH,. Thi du : 


CH CoH; 
| x : 1) LiAlH, >< 
2)H,O ” 
“ Noan —_ Ncu-0 


CH}; -CO-N(CH;)) —*8#44 C.H),;-CH=O 


b) Tac dung cua hop chdt co —magie va ddn xudt cua axit 


Muon diéu ché andehit, ngudi ta cho hop chat co — magie tac dung voi ankyl 
fomiat hoac ankyl orthofomiat. 





RMgBr+H-Cé —, - OMe Hi20 "<0 + CyHsOH + MgBr(OH) 
OC2Hs H OCH; H 
Etyl fomiat | 
RMgBr + H— COCK: R- cH 0, rhO 5 R-CH=O + 2C,H;OH 
" C,H, ~CHs°Mebr OCH -_ 
Ety! orthofomiat Ankanal diety! axetal 
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Mué6n diéu ché xeton, ngudi ta cho hgp chat co — magie tac dung vdi clorua axit 


hoiic nitrin : 
R-MgBr+R’COC] — R-CO-R’ + MgCiBr 
R~MgBr + R’°C=N > R-C-R’? 2°, R-CO-R’ + MgBrOH 
I 


NMgBr 


6. Nhitng phuong phap riéng diéu ché andehit va xeton thom 
u) Andehit thom - 


Ankylaren tac dung véi cromyl clorua trong cacbon tetraclorua sinh ra andehit 
(hoac xeton), dé 1a phan img Eta (Etart). Thi du : 

CeHs—~CH, 20202 , cH. -CH(OCrC1,0H), —E22L, C.HsCHO 

Khi cho aren tac dung vdéi cacbon monooxit va hidro clorua cé mat AICI, khan, 
cacbon monooxit sé két hop véi hidro clorua tao ra fomyl clorua 14 chat kh6éng bén va tan 
céng ngay vao nhan thom, tao ra andehit thom ([phuong phap Gattecman — Céc (Koch)]. 
Thi du : _ 
| H 

Sc=0 


CO + HCl > ,, 
Cl 


H 
CsHg + C=O AICS Cgis-CH=0 + HC. 
cl 


Phan tng fomyl hoa trén xay ra theo co ché thé electrophin, cho nén tir toluen sau 
khi fomyl hod nguéi ta duoc andehit p-toluic, D-CH CoH 4CHO, tir naphtalen duoc 
andehit «-naphtoic C,,H,-1-CHO. 


Muén fomyl hod phenol va ete cia né, ngudi ta 4p dung phuong phap Gattecman, 
tuong tu phuong ph4p Gattecman - Céc, nhung thay CO bang HCN hoac NaCN va doi 
khi thay AICI, bang ZnCl,. Thi du phan img fomy] hoa anizol xay ra nhu sau : 


HC=N + HCl ~~ 


£nC} 
CH,OXO) + o NH —Wa> CH oOpaven “ai + CH,O{O)-CH=0 


Andehit salixylic 
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Trong truéng hop muén dua nhé6m fomyl CH=O vao vi tri ortho doi véi nhém 
-OH cua phenol nguoi ta ding phuong phap Raimoe — Timan (Reimer-Tiemann), n6i 
dung 1a cho dung dich phenol trong kiém tac dung véi clorofom. 


_NaQH_, HCC CHCl, 1 NaOH, CHO 
"NaOH “aH HCi 
Phenol Andehit salixylic 


Phuong phaép nay cé thé ding dé fomyl hod cdc poliphenol (pirocatechol, 
hidroquinon...} va naphtol. 


Trong phitong phdp tong hop Vinxmayo (Vilsmeier), ngudi ta dng tac nhan fomy! 
hoa la dimetylfomamit (CH,),N-CHO hoac metylfomanilit C,H.(CH,)N-CHO, co6 
mat photpho oxiclorua, cho tac dung véi cac nhan thom giau electron nhu phenol, 
anizol, N,N-dimetylanilin, antraxen, piren, v.v... sO 


Ar-H + R,N-CHO —“4-» Ar-CHO + R2NH 
b) Xeton thom | 


Dé diéu ché xeton thom, trong m6t s6 trudng hop ngudi ta c6 thé 4p dung mét sé 
phuong phap ding cho andehit thom. Chang han, néu nhan thom cé tinh nucleophin cao 
(poliphenol va ete cua ching) nguoi ta.cé thé axyl hod nhan thom theo phuong phaép Hoeso 
(Hoesch), tuong tu phuong phap Gattecman, nho tac dung cua nitrin va hidro clorua : 

Ry 
R-C=N + HCL —~ /eaNH 
| CY ° 


ZnCl, R H.0 , B 
CH 06) + NH — CH,OXO)-Cy H9, CH,OXO)-CC + NH, 
| NH O 


Tuy nhién, phuong phap axyl hoa nhan thom cé tinh t6ng quat va thuan tién hon 
ca la phitong phap Friden - Crap (Friedel-Crafts) : cho clorua axit hoac anhidrit axit tac 
dung voi hop chat thom, co mat AICI; khan. Thi du : 


CsHe + (CH3C0),0 “Wb ., c.H5-CcO-CH; + CH;COOH 


CoHg + CeHscocl “4 cH;-CO-CgHs + HC 


Colig + CI-C-Cl + CoH AK > CsH;-CO-C,Hs + 2HCI 
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Ngoai AICI;, ngudi ta cé thé ding nhiing axit Liuyt khdc, nhung hoat tinh xuc tac 
cha ching thuong kém AICI3. | 

Khac véi phan img ankyl hod theo Friden - Crap chi can mét luong nho AICI, lam 
xtic téc, phan ting axyl hod chi dat dén két qua tét khi lay lugng AICI, 16n hon nhiéu so 
voi luong xeton thu dugc. | 

Phan ting axyl hod cé thé 4p dung d6i véi cdc hidrocacbon thom khac nhau nhu 
benzen va céc déng dang : biphenyl, naphtalen, antraxen, v.v... cling nhu cdc dn xuat 
cua hidrocacbon thom : phenol, ete cia phenol, dan xuat, halogen, v.v... 

Phenol tac dung véi clorua axit hodc anhidrit axit tao ra este, chat nay bi chuyén vi 
Frizo (Fries) (khi c6 mat AlC],) tao ra hidroxixeton : 


OH 


—-<100°C 





OCOR 
COR 


H 
COR 


Khi axyl hod ankylbenzen, d4n xudt halogen hay ete cua phenol, nhém axyl thuong 
thay thé nguyén tit hidro 6 vi ti para, rat hiém khi tao ra hén hop hai déng phan ortho 
va para va khéng khi nao sinh ra déng phan meta. 

Naphtalen bi axyl hod cé thé tao ra 1-axetylnaphtalen (trong-dung m6i cacbon 


disunfua) hoac 2-axetylnaphtalen (trong nitrobenzen). Antraxen thudéng chi bi axy] hoa o 
vi tri sé 9 sinh ra 9-axetylantraxen. 


Clorua cia axit arylaliphatic véi mach nhénh chia hon hai nguyén tu cacbon chiu 
tac dung cia AICI, tao thanh xeton vong. Thi du : 


O 
cl-c? : 
CH, AICI Coy 
| ; 2 
Oe 42 OC 
3-Phenyl propanoyl! cloma Indan-1-on 


Trong mét sé trudng hop, su déng vong cé thé xay ra ngay khi dun néng khéng co 
chat xtic tac. 7 
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I - TINH CHAT VAT Li 
1. Tinh chat vat li thong thudng 


+ Chat dau diay déng dang cia andehit (fomandehit) JA chat khf & diéu kién 
thuéng, cac déng dang trung binh 1a nhimng chat long (xem bang XI.3). Cc xeton ciing 
la nhitng chat long hoac chat rin (xeton cao). Noi chung, andehit va xeton s6i @ nhiét dé 
cao hon dan xuat clo bac mét va bac hai, nhung lai thap hon ancol bac mét va bac hai cé 
cing sé nguyén tit cacbon, vi andehit vi xeton cé momen lung cuc lén hon dan xuat 


clo va khéng cé6 lién két hidro nhu ancol. Thi du : 













CH;CH,CH,Cl | 47 |CH,CH,CH,-OH CH;,CH,CH=0 49 
cacuaici, | 348 JoncHon cr Gi, c0-ck, 


Xeton thudng séi & nhiét d6 hoi cao hon andehit déng phan. Tuong tu nhu c4c day 
hep chat hitu co khac, trong day cdc hop chat cacbonyl su phan nhénh 6 géc 
hidrocacbon lam cho ahiét d6 s6i cing nhu ti khdi gidm di (xem bang XI.3). 








+ Xét dé tan trong nuéc, ta thay nhitng chat dau day nhu fomandehit cé dé tan 
95%, axetandehit, axeton tan v6 han, con céc déng dang cao hon chi tan it hoac khong 


tan (xem bang XT_3). | 


+ Mui cua cdc andehit va xeton thudmg khdc nhau. Fomandehit cé mii xéc manh, 
axetandehit cé mili x6c nhe hon, axeton c6 mili tuong doi dé chiu, benzandehit va nhiéu 
andehit thom khac ¢6 mii dac trung ctta hanh nhan. 


+ Da s6 hop chat cacbonyl cé momen luong cuc vao khoang 2,7D. Gid tri nay bién 
déi theo ban chat cia nhém thé 6 nhom cacbonyl. Thi du : 


H CH, CH; 
SC=0 : 2,40D: “C=O : 2,49D- C=O - 2.78D 
H H~ CH; 


Do momen ludng cyc nhé nén fomandehit cé d6 tan trong nuéc kém. axetandehit 
va axeton. Nguoc lai, benzandehit va axetophenon cé6 momen luGng cuc Ién nhung cd 
phan tt khéi 16n nén tan rat it trong nuéc : 

Ce6Hs, CeHs 
: pe=O > 2,77D; : 


Sc=O : 2.97D 





Cong thitc 


HCHO 

CH,CHO 
CH,CH,CHO 
CH,CH,CH,CHO 
(CH,),CHCHO 
CH,(CH,);CHO 


(CH,),CHCH.CHO 
CH,(CH>),CHO - 
CH,(CH,);CHO 
CH,(CH>}, pCHO 
CH,(CH>), <CHO 
C,H,CHO 
o-CH,C,H,CHO 
m-CH.C, HACHO 
p-CH,C, H,CHO 

a-C g>H;CHO 

$C) jH;CHO 
CH,COCH, 
CH,COCH.CH, 
CH,CO-CH.CH.CH, 
CH,CH,COCH,CH, 
CH,(CH,),CO(CH.)5CH, 


Cpe 
CH,COC,H, 
CH,CH,COC;H, 
C,H,COC,H. 


— 










'|Fomandehit 


| Metyl etyl xefon . 






PG tan 
{rong HO 
(Fe) 





— 21,0 
21,0 
48,8 
75,7 
61,0 
103,4 
93,0 
131,0 
155,0 





Axetandehit 





Propionandehit 


















Butirandehit 





Isobutirandehit 


Valerandehit 








lsovalerandehit 





Capronandehit 





Onantandehit 





Laurandehit 185,0/100tor 


Stearandehit 261 ,0/100tor 





Benzandehit 





179,5 






195,5 
199,0 
201,0 
219.6 


a-Tolylandehit 






m-Tolylandehit 






p-Tolylandehit 





a-Naphtandehit 







B-Naphtandehit 





56,5 
79,6 


Axeton (Dimetyl xeton) 







Metyi n-propyl xeton 101,7 










102,7 
144,0 


Pietyl xeton 









Din-propy!l xeton 





Xiclohexanon 1550 






202,3 
218,0 


Axetophenon 










Propiophenon 
Benzophenon (c) 


- (B) 
- {y) 
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2. Tinh chat phé 


+ Phé IR : Dao déng hod tri cua nhom cacbonyl trong andehit va xeton tren phd 
héng ngoai biéu hién thudng trong khoang 1720 - 1740 cm -. Khi cé su lién hop gitta 


nhém cacbonyl va vong thom hodc néi déi C=C thi s6 song dé giam di. Thi du déi voi 
cdc arylandehit vc_g : 1715 - 1695 cm, arylxeton Vc_o : 1700 - 1680 cm. 


Nhom thé day electron 6 nhém cacbonyl thuong lam cho veep giam di, con 
nhém thé hut electron thi ngugc lai, lam tang gid tri Vc_o- Thi du Vc-o cla CH,CH=O : 
1720 cm7!, (CH;),C=O : 1710 em’, CH,CI-CH=O. : 1745 om! ; CCl,-CH=O : 
1765 cm 


Khi nhém cacbony! tham gia lién két hidro véi cac nhém —OH, _-NH... khéng 
nhing Vo-4 hode vy-y glam ma Vc.0 cing giam. Chang han trong khi Vc-o cila 
arylxeton 1a 1700 — 1680 cm, Vong cla o-hidroxiarylxeton chi 1a 1655 - 1610 om. 


+ Phé UV + Phé ti ngoai cha nhém cacbonyl duge dac trung bang hai cuc dai, 
trong dé cuc dai song ngan tuong ting voi su chuyén mic 7 - m , con cuc dai séng dai 
hon (hé s6 tat rat nhé) tuong ing voi su chuyén mite 7 - q Ngoai ra, con co thé xudt 
hién cuc dai tmg véi su chuyén mic n - o . Thi du, phé cia xeton co ba cue dai : 280 nm 
(7 —- 1, yéu), 190 nm (n - o , yéu) va 150 nm (rt - T, manh). 

Vi tri cua cuc dai n - x cua nhém cacbonyl bién déi theo ban chat cla cdc nhom 
thé dinh vao nhém > C=O. Thi du, cuc dai hap thu nr - n’ cla mdi s6 hop chat cacbony! 


trong n-heptan cé gia tri nhu sau : 


Amaxy Mn & max 
CH,-CHO 291 il 
CH,-COCH, 276,5 12 
CH,-COCF, | 277,5 40 
C,H,-CO-C.H5 348 110 


(yo 290 16 


Trong cdc dung mdi phan cu nhu ancol va nudc, nhém cacbonyl hap thu o bude 
séng nhé hon vi cé lién két hidro. 
+ Phd NMR: 


Trong phé 'H-NMR, d6 chuyén dich hoa hoc (8) cha H trong nhém ~CHO la gitta 
9 va 10ppm, khdc xa 6 cla cac nguyen tir H & gdc hidrocacbon (2,4 ppm voi Hg va cang 
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i. 


xa nhém > C=O cang dich vé phfa truéng manh hon). Tuong tac spin-spin (J) cla cdc 
proton trong g6éc hidrocacbon dao déng vao khoang tir 1 dén 5 Hz. 

Trong phd “C-NMR, d6 chuyén dich hod hoc cia C trong nhém > C=O khoang 
200 ppm, khde xa 6 cia nguyén th Co, (~ 30 ppm véi nhém a-CH,, ~ 40 ppm vdéi nhém 


| a-CH,-). Thi du : 


CH3-CH,-CH,—CH=O CH3-CO-CH,—CH,-CH,-CH,-CH, 
Sy (ppm): 0,9 1,5,2.4 98 Sc (ppm): 30 208 44 24 31 23 14 © 
+ Phd MS: 


Trong phé MS, andehit va xeton thudéng tach ra thanh géc ankyl va ion axyli é 
trang thai cong hudng : 


O t + | 
r —> {[R-C=0 © R-C=0*] + R] 
R-C-R, / : 


Su phan manh ctla xeton thuéng theo hudng tao géc R° hay Rj bén hon. Thi du: 
phé MS cia butanon cho cdc pic c6 m/z nhu sau : 72 (M"), 57 (M - 15, 15%), 43 (M - 29, 
100%), 29 (20%). | 


Vay su phan manh cé thé theo hai hung sau : 


O Tt , 
f . — CH3~C=0" + CH3-CH, (1) 
CH; —C-—CH»CH, 7 | 
m/z 72 m/z 43 29 
O ° — 
lH — CH,2CH,-C =Q* + CH; — 
CH; ~C-CH»CH3 : 


m/z 57 15 

Vi géc etyl bén hon géc metyl, nén su phan manh chi yéu theo huéng (1) va pic 
m/z = 43 1a pic co ban (100%). 

Su sap xép lui Mac Lepfeti (Mc Lafferty) : Khi phan tit andehit hay xeton co Hy, thi 
su phan manh xay ra 6 gitta Cy va Cg km theo su chuyén vi Hy dén O. Thi du : Phé MS 
cua butanal cho cdc pic cé m/z sau : 72 (M"), 44 (M - 20, 100%), 29 (M ~ 43, 55%), 
43 (80%), 28 (60%). Su phan manh cé thé nh sau : | 
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O t 

I +> H-C=0° + CH;CH»CH, (1) 
H-C-CH,CH,CH3 

m/z 72 m/z 29 43 

O H fT O-H T: 

l | >|: + H,C=CH, (2) 
H-C~-CH,CH»CH, | H-C-CH, | 

m/z 44 28 


Su phan manh chu yéu theo hudng (2), vi tao ra phan tir trung hoa bén hon géc 


(CH=CH, bén hon CH,CH>CH, ). Su chuyén vi Hy xay ra nhu sau : 


O. UH | ne . HOP . | nA 
"SQ a, | Cu, |” ¢ CH 
Ho = CHy a2 WO SCH, 2 Tar ? 


IV - TINH CHAT HOA HOC 


Dac diém cia nhém cacbonyl 

Trong phan tu andehit va xeton, nguyén tit cacbon cla nhém cacbonyl o trang thai 
lai hod sp voi cac goc hoa tri 120°. Hai nguyén tt cacbon va oxi néi véi nhau bang mét 
lién két o va mot lién két x. Nguyén ti oxi hdu nhu ¢ trang thai lai hoa sp’. Vi vay, hai 
cap electron chua lién két cia nguyén tt oxi chiém hai obitan sp” (xem hinh XI.1.b). 


: rz ¥, T 
H 


120 


a) 


i 
©---- - 








Hinh Xi. Cau tric phan th H»C=O 


Lién két C=O luén phan cuc vé phia oxi vi oxi cé dé 4m dién lén hon cacbon. Su 
phan cuc dé biéu hién ¢ gi4 tri momen lung cuc khé 16n cla nhém C=O (~ 2,7D). Néu 
dem so véi p cua nhém C-O trong cdc ete (~ 1,2D), ta thay su phan cuc cia nhém 
cacbonyl phan én do lién kéet 1 gay nén. Do dé, ta c6 thé m6 ta nhém cacbonyl nhu sau : 
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Fe 





“ay 5+ re 
C=——=0 
oo 


Su co mat nhém cacbonyl trong phan tir andehit va xeton quyét dinh tinh chat hod 
hoc cua cdc hop chat dé vi cdc yéu té sau : 

+ Mot la, nhom cacbonyl coé tinh chat khong no va phan cuc da tro thanh trung 
tam tan céng ddéi véi cdc tac nhan nucleophin. 


+ Hai la, su phan cuc cla nhém cacbonyl cé anh huéng 1én dén géc hidrocacbon. 
Néu cé gdc thom, nhém cacbonyl sé phan heat hod vong thom lién két truc tiép vdi nd 
va dinh huéng meta trong phan img thé electrophin. Néu cé géc no, nhém cacbonyl sé 
hoat hoa nhiing nguyén tu hidro 6 vi tr{ « dan téi can bang xeto-enol : 

CH3 ~C-CH yames CH> =C— CH; 
OH 
Dang xeto Dang enol 
tao diéu kién cho phan img enol hod va cac phan img thé ionic nhitng nguyén ti 
hidro do. 

Nhimg phan img cia hop chat cacbonyl rat phong phi, ching bao gém ba loai 
chinh : phan tng céng o nhém cacbonyl (cong don thudn va céng cé kém theo phan ting 
tich, tao ra san pham thé nguyén tir oxi-cacbonyl) ; phan img thé & gdc hidrocacbon, va 
phan ttmg oxi hoa — khu. 


1. Phan (ing cong nucleophin Ay 


Hop chat cacbony! cé thé tac dung vdi nhiéu tac nhan nucleophin khdc nhau tao 
thanh san pham céng theo so dé téng quat san : 


R . R OH 
t+ b- i 
e=50 + H-Y — 
RY (hoac X‘- Y) RY 


trong do HY la H-OH, H-OC,H., H-CN, HE SO3Na v.v..., con XY thudng 1a cdc hop 
chat co — kim nhu CH3;-MgBr, CH=CNa, v.v.. 


Thi du : 
CH; CH; OH 
DC=0+HCON == le 
CH; CHY ~CN 


14-HHHCo 2 209 


Cac két qua nghién citu thuc nghiém cho thay rang nhimg phan ing cong dé 1a . 


luong phan ty va gém hai giai doan chinh : giai doan céng phdn mang dién 4m cia tac 
nhan vao nguyén tt cacbon mang dién duong cia nhém cacbonyl (cham) va giai doan 
proton hod san pham trung gian (nhanh) : 


R, — R O - ROH 


\, OF a it: a- 
40 +H-Y MS +a red 
R' -H R’ y nhanh R' y 


Ta goi dé la phan img céng nucleophin, vi giai doan cham quyét dinh téc dé cia 
toan bé phan ung céng 1a su tén cong cla tac nhan nucleophin. Do dé, muén cho phan 


img cong xay ra dé dang, phan dién tich duong 8” 6 nguyén tit cacbon-cacbonyl phai- 


lon, va nguyén tir dé khéng bi c4c géc thé R va R’ 4n ngi khéng gian. N6i cach khac, 
kha nang phan tng cla nhém cacbonyl can ban phu thudc vao ban chat cdc géc lién két 
voi no. 

Muén cho dién tich 8” & nhém » C=O lén thi R va R’ khéng thé 14 nhiing nhém 
day electron nhu CH, CH;CH,, v.v... vi chiing cé hiéu tng +I. Vi thé c4c xeton néi 
chung kém hoat déng so véi cdc andehit ; trong day cdc andehit béo, fomandehit cé kha 
nang phan tmg cao nhat : 

R R 
“Ne=0 > » 
H H R 


Trai lai, céc nhém hit electron (hiéu tmg —I) nhu CH,Cl, CCl,, CF;, NOs, v.v.. 
lam tang dién tich 8" 9 nhém > C=O, do dé lam cho phan img céng nucleophin tro nén 
' dé dang hon : 


O ,N-~<— CH» -<— CH=O > Cl< CH5~<- CH=O0 > CH; —> CH=0 


D6i véi cdc hop chat cacbonyl thom, anh huéng cha cdc nhém thé 6 nhitng vi tri 
meta va para trong vong dén téc d6 cla phan ting céng tuan theo phuong trinh Hammet 
(Hammett) véi p > 0. 


Xét kha nang 4n ngtt khéng gian cia R va R’ déi véi phan tng cua nhém »C=O, ta 


thay R va R’ cé kich thudc cang 1én, su 4n ngit cang tang, vi do dé phan img cang khé : 


CH, CH CH (CH,) 
aN, 3 373 
~c=0 > »C=0 > “c=0 > No-o 
H CH; (CH3 3 Cc | (CH; )3 C 
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Do la mét nguyén nhan nifa khién cho cac xeton ndéi chung cé kha nang phan tng . 
kém cac andehit, vi hiéu Wing electron va hiéu ing khong gian cing tac dung. Trong 
phan ting cong véi HCN, ditert-buty] xeton téc dung cham hon axeton téi ~ 30 lén. 


Vé phuong dién hod lap thé, phan tmg cong vao nhém cacbonyl khéng cé tinh dic 
thu, vi nhém nay cé cau tric phang. Tuy vay, van dé sé tro nén phiic tap néu nhém_ 
cacbonyl lién két voi mét trung tam b&t déi. Bay gid phan mg cong sé tao nén hén hop | 
hai déng phdn quang hoc khéng doi quang (threo va erythro) ; mot trong hai déng phan 
do sé chiém uu thé hon. Dé du dodn cau hinh cha déng phan chiém uu thé d6, tic 1a du 
doan huéng tan céng chil yéu cua tac nhan nucleophin, ta dua vao guy tdéc Cram. 

N6i dung cla quy tac Cram can ban nhu sau : 

Néu ba nhém thé & nguyén tt cacbon bat déi dinh voi nhém cacbonyl cé kich 
thuoc Khac nhau (ki hiéu L : nhém lén, N : nhém nhdé va Tb : nhom trung binh), thi ki. 
phan ting, nhédm- C=O sé chiém vi tri xen ké gitta hai nhém Tb va N, sau dé tae nhan 
nucleophin sé tan céng vao nhém cacbonyl uu tién tit phia it bi dn ngit khéng gian hon. 

LR 


L 
ay R . ¥ 
| —-> 
Tb N Tb N 
O oO 


Thi du : trong phan img gitta 3-phenylpropan-2-on véi phenyl magie bromua, san 
pham céng theo quy tac Cram (1) nhiéu gap 5 ldn san phdm trai véi quy tac dé (ID : 






C,H. chs ; 
= (I) 
» Lite, C,H; CH, 3 H CH, —_ = —— OH 
SAE, - OH = 
” (I CH, 
CH, CH, CH, 
CH GH eH 
QOH : 
(1) CH, 


Quy tac nay chi diing véi phan img céng hop chat co — magie va hidrua kim loai. 


Duéi day ching ta sé xem xét cu thé mét $6 phan tmg céng nucleophin don gian 
va phan img tring hop cia hop chat cacbonyl. 
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u) Phan ine céng nu6c 


Khi hoa tan andehit va xeton.trong nudéc sé xay ra tuong tac gitta nudc vol nhom 
cacbonyl (phan tng hidrat hod) theo mét c4n bang : 


RL R OH 
™~ 
Sc=0 + HOH == SCO 
R R’ OH 
Hop chat cacbonyl Hop chat gem-diol 


Fomandehit bi hidrat hod g4n nhu hoan toan, nghia 18 trong dung dich nude né ton 
tai chu yéu duéi dang hop chat gem-diol CH,(OH).. 


Thay thé nguyén tir hidro trong HCHO bang cdc nhém metyl (hay anky! ndi 
chung) lam cho kha nang hidrat hoa giam di nhiéu (xem bang XI.4). Trai lat, nhitng 
nhém hit electron nhu —CCl;, -CF;,... dfnh vao nhém > C=O lam cho kha nang hidrat 
hoa tang thém. 


Bang Xi-4. Mac dé hidrat hod cua mét sé hgp chat cacbony! 
(dung dich lodng & 20°C) 





Vi vay, trong khi cdc gem-diol néi chung 14 nhiing chat khong ben, dé bi tach nude 
tra thanh hop chaét cacbony! ban ddu, thi gem-diol cla mét s6 chat nhu cloral 
(CCI,CHO) lai bén ving, c6 thé tach ra & dang két tinh véi t,. 57°C. Hidrat cba cloral 
duoc goi 1A cloral hidrat, khi dun téi 100°C modi bi phan tich thanh cloral va nudc, 
nhung dé ngudi chiing lai két hop véi nhau. 


Phan tmg hidrat hod hop chat cacbonyl dugc xtic tién bang axit hoac bazo. 
b) Phan iing céng ancol 


Ancol cé thé céng vac nhém cacbonyl cia andehit tao ra san phdm goi 1a 
hemiaxetal. D6 la nhitng chat it bén, tuong tu cac hidrat. Thi dy : 
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“ary 


OH 
CH3 —~CH=0 + HOC>Hs —— CH; -CH. 
OC>Hs 


Khi dun voi luong du ancol, lai cé6 mat hidro clorua hemiaxetal sé téc dung voi 
mot phan ti ancol n@a (ete hoa) tao thanh avxetal Ja loai hop chat bén vitng cé tinh chat 
tuong tu ete, nhung kha nang phan tng cao hon ete nhiéu 


CH; -CHY + HOC,» Hs —_ CH; -CH. + H,0 
OC)Hs OCH; 
Hemiaxetal Axetal 


Mic dé tao thanh hemiaxetal va axetal phy thudgc nhiéu vao ban chat va kich thuéc 
cha cic géc hidrocacbon 6 nhém cacbonyl cing nhu géc hidrocacbon trong ancol. Noi 
chung, mic dé tao thanh hemiaxetal va axetal cang giam khi géc hidrocacbon cang lén 
va céng kénh. 


Nhing hop chat tuong tu axetal cua xeton duoc goi 1a xetal. Thong thuong nguol 
ta khéng thé diéu ché xetal bang cach cho ancol tac dung truc tiép véi xeton duge, ma 
phai ding este cia axit orthofomic. 


NC=0 + H-C(OCpHs)3 === OC + HCOOC?Hs 
_ CH | CH4 OC+Hs 


Ety! orthofomiat Xetal Etyl format 


Tuy vay, xeton cé thé tac dung truc tiép véi 1,2-diol tao thanh xetal vong 


| 


| 
c) Phan tine céng hidro xianua 


Hidro xianua cong dugc vao nhiéu andehit va xeton tao ra xianhidrin. Thi du : 


CH, CH, /OH 
CH; | : CH; CN 


a | , OH 
C.Hs —~CH=0 + HCN == CeHs —CH 
‘CN 


Nhimg phan ting trén duge xtic tac bang bazo, vi bazo 1am tang néng d6 ion CN” 
trong hon hop phan ting. Khéng co bazo, phan img khéng xay ra hoac chi xay ra rat cham. 
Xianhidrin dugc dung dé diéu ché axit o-hidroxicacboxylic. 
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d) Phan ting véng natri bisunfit (natri hidrosunfit) 
Andehit va metylxeton tac dung vdi natri bisunfit (dung dich dam diac trong nuéc) 
tao thanh san phdm cong ¢ trang thdi tinh thé 201 14 hop chat céng bisunfit. Thi du: 
, OH 


C,H; ~CHO + HSO3Na —? CeHs —CHY 
: SO3Na 


OH 
(CH3))C=O + HSO3Na “==> (CH3),CZ 
503Na 


Hop chat cong bisunfit thuc chat IA nhing muéi cia axit ot-hidroxisunfonic. 
Nguyén tir hu huynh cé tinh nucleophin manh téc dung vdi nguyén tir cacbon cua nhém 
cacbony] : : 


Roos. DO : R ONa’ R OH 
N\A sy Hg \.7 \.7 
C=0 +:S-O Na =—= C —_—~ Cc . 
” | A ‘“, i” ~ —_ + 
OH R'S0,H R™ ‘SO,Na 


Cac hop chat d6 dé bi dung dich axit phan tich thanh hop chat cacbony] ban dau va 
5Q,. Do nhiing dac diém néi trén, phan img céng bisunfit duge ding dé tach cdc andehit 
(hoac xeton) ra khdi hén hop véi cdc chat khdc khéng tham gia phan img céng nay. 


Andehit phan ting véi dung dich axit fucsinsunfuro khéng mau thanh san phém 
_ cong cé mau dé tuong tu phan ing cong natri bisunfit. Phan tmg nay ding dé nhan biét 
andehit : 


HN 
C{O)-NH-SO,H + 2RcHo —HCL, 
HN $0. 
CH; 
Axit fucsinsunfuro | OH 
R-CH-SO,NH 
OH 


| 
R-—CH~SO,NH 
CH, 
San phdm céng mau dd 


oe cr 


e) Phan ting cong hidro halogenua 


Hidro clorua va hidro bromua cé thé cong vao nhém cacbony] tao thanh clohidrin 
hoac bromhidrin. Thi du : 
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/ OH 
CH,CH=0 + HC] <= CH;CH\ 
Cl 


C4c halogenhidrin néi chung cé kha nang phan tng rat cao va can bang trén dé 
chuyén theo chiéu nghich dén muc khong thé tach c4c halogenhidrin ra & trang. thai 
riéng ré duoc. Tuy vay, ta cé thé nh4n biét né bang cach thuc hién phan tmg céng trong 
ancol, khi ay halogenhidrin sinh-ra tac dung véi ancol thanh a-halogen ete 14 chat bén 
hon va cé thé phan lap dugc. 


Thidu: |. 
CH;0H CH,0H 
HCHO + HC] === Cl-CH,-OH === = Cl-CH-OCH3 +H20 
f) Phan ting céng hop chat co — kim 


Phan ting cong hop chat co — kim vao hop chat cacbonyl cé ¥ nghia rat quan trong 
trong téng hop hitu co. Chang han tit hop chat co — magie va cdc andehit hoac xeton, ta 
téng hop ra cdc ancol cé bac khac nhau (xem chuong X). Trong nhiing phan img cong do, 

| o— d+ | 
hop chat co — magie tac dung nhu mét chat phan cuc RMgHal dé tao ra cacbanion. 


Dang chi ¥ nita 1a phan tmg cong natri axetilua vao hop chat cacbonyl tao ra 
etinyleacbinol, ancol nay bj hidro hoa trén chat xtic tac Lindla (Lindlar) (paladi da bi 


d4u doc mot phan) va chuyén vi nh tac dung cua axit sé tao ra ancol loai anlylic dung 
trong téng hop hitu co: | 


R + = R OH 

™~ / 

)C=0 + NaC=CH i pee 

R’ 7 2 R’ C=CH 
H> xt 

Rw. Hi RL ,/ OH 


_ _— —_—. > 


@) Phan itng trang hep | 


Phan tmg tring hop chi xay ra 6 m6t sé andehit khong vong dau day déng ding’” 
vi trong phan tir cha ching hiéu tng khéng gian khong dang ké : khi ay tuy theo diéu 
kién phan ting sé tao ra san phdm mach khéng vong hay mach voéng. : 

Fomandehit & trang thai khi cé thé ty oligome hod thanh trime dang vong goi 1a 
trioximetilen (tye 62°C) : | 





(*} Cac xeton khong tham gia phan tng tring hep ; chi mai gdn day ngudi ta moi thanh cong trong 
viéc tring hep axeton thanh polime mach khong vong. 
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2 ye 
HC CH, HC CH, 
+ —> 
O O O O 
\ Ne, 
CH, cht, 


Trioximetilen (Trioxan) 


O trang thai dung dich 40% trong nudéc (fomalin), fomandehit ciing tu tring hop 
tao thanh polime mach ho cé dang két tha trang, goi 1a polioximetilen hay la 
parafomandelitt : 

nCH,=O > (-CH,0-), n=10+ 100 

Thuc ra khi tao thanh polioximetilen cé phan tir nudéc tham gia phan tmg, do dé o 

ca hai dau mach polime déu cé6 nhém —OH 


nCH,=O +H,O -» HO+4CH0)-H 


Pohoximetilen tan dugc trong nude. Khi dun trong dung dich kiém, né bi phan 
tring hgp tao thanh fomandehit. 


Khi tring hop fomandehit khan nhé tac dung cua BF3, ngudi ta duce polifomundehit 
cé phan tir khoi rat lén, khoang 150000 ; ti khéi 1,4 ; néng chay 6 175 — 180°C. 


Axetandehit khi cé mat axit ciing cé thé oligome hod thanh trime goi la purandehit 
(t, 124°C). Néu thuc hién oligome hod & nhiét do duéi 0°C, axetandehit sé tao ra tetrame 
g01 la metundehit, dang lam chat dét ran mang tén “cén khé”. 


GHs CH, 
CH : CH—O 
Oo” ~~ 0 co “CH-CH, 
CH CH CH,-CH O 
CHY ~O7 CH, O- CH: 
CH, 
Parandehit Metandehit 


Khi dun véi vai giot axit sunfuric, cA hai san phim trén déu cé thé bi gidi tring 
thanh axetandehit. 


2. Phan itng ngung tu vdi cac dan xuat thé mét lan cua amoniac 


Cac din xuat mét lan thé cilia amoniac R”NH, tac dung tuong déi dé dang véi 
andehit va xeton tao ra san phém ngung tu chita lién ket doi C=N 1a nhitng dan xudt ¢ 
nhoém chitc cla cac hop chat cacbonyl dé : 
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SEES Cd Ce Le 


pi/ C=O + /N-R ~-H{0” p c= N-R 
Thi du 
CHa, Hy CHS. 
me =O + /N-OH To” /C=N-OH 
CH; H ew OCH 
Axeton Hidroxylamin Axetoxim 


Theo nhimg quan niém hién nay, ta c6é thé m6 ta co ché cla phan img ngung tu 6 
trén nh sau : 


Ree, | R 
C250" + HN-R" —> Xc-NH, -R" —> )C-NH- R" 
R’ RY o R” OH 
R R 
5a NH-R" — >> “C=N-R" 
R’ On 2 RY 


Nhu vay, vé thuc chat day 14 phan ttg cong nucleophin vao nhém cacbonyl, tao ra 
san pham céng trung gian rat khéng bén va bi tach nudc ngay thanh san phém ngung tu, 
hay 1a san phém thé nguyén tx oxi-cacbonyl. 


Téc dé cua phan img phu thudéc vao pH cia moi trudng. Thi du, d6i voi phan img 
glita axeton va hidroxylamin, pH thich hop nhét 1a ~ 5, o khoang dé axeton dudgc hoat 
hod kha manh nho axit : 


CH, CH; 
— CEST... HA hoac = SC 08 
CH; CH; 


con hidroxylamin phan 1én van 6 trang thdi tu do. | 

Trong moi trugng axit manh hon (pH < 5), sé phan tu axeton da duoc hoat 

rt | 

hoa tang lén, nhung hidroxylamin hau nhu bi proton hoa hét tao thanh HzNOH kho 
phan ting. 

Trong mdi trudng axit yéu hon (pH > 5), tuy hidroxylamin ¢ trang thai tu do nhiéu 
hon nhung axeton lai khéng duoc hoat hoa manh. | 

Giai doan tach nudéc cua phan tng ngung tu thuéng nhanh hon giai doan céng 
nucleophin va ciing xtic tic bang axit (hodc bang bazo). Cé thé mé ta chi tiét qua trinh 
tach nude trong m6i truéng axit nhv sau: | 
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R » R ' R 
‘C-NH-R” Lan ‘C~NHR” Lo” / =NHR” TH” JC=NR" 
R’ | R’ | 2 R - R’ " 
OH +OH) 


a) Tac dung voi amin bac nha 


Andehit tac dung kha dé dang véi amin bac nhat (thudng khong c4n chat xtic tac) 
tao ra azometin hay con goi la baze Ship (Schiff). Thi du benzandehit tac dung vdi anilin 
tao ra benzylidenanilin : 


CeHs —-CH=O + H»N-CeHs ——} C.Hs —-CH=N—-C.Hs + H»,O 


Bazo Ship dé bi thuy phan trong méi trudng axit tré lai andehit vA amin ban dau. 


Can chi ¥ rang, chi nhimg bazo Ship sinh ra tir andehit thom va amin thom méi 
bén vimg. Cic bazo Ship diéu ché tir andehit va amin béo thuoéng khéng bén, dé trime 
hoa thanh hop chat di vong. Thi du : 


CH, 
| 
. N 
H,C=O + H,NCH, CH,=NCH, trime hoa ia 
-H,O —— CH,-N.__N-CH, 


1,3,5-Trimetylhexahidrotriazin . 


Cac xeton rat khé phan tng véi amin bac mét, thuong phai ding nhiing chat xtic 
tac manh nhuw #nCi,, HCI, v.v... 


b) Tac dung voi hidroxylamin 
Andehit tac dung vi hidrox ylamin tao thanh andoxim, c6én xeton tao ra xetoxim : 


R-CH=0 +H,N-OH —> R-CH=N-OH + HO 


Andoxim 
RY RY 
C=0 + H5N-QH = C=N+-OH + H,0 
J 2 / 
R R’ 
Aetoxim 


Nguoi ta thuéng thuc hién phan tng trong moi trudng axit yéu. Cac axit manh 
phan tach oxim trd lai céc hop phan ban dau. 


c) Pac dung véi cde hidrazin 
Hidrazin tac dung véi hop chat cacbonyl tao ra hidruzon hoac azin tuy theo ti lé 


cac chat tham gia phan tng : 
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@ 
Oy 


woes, 
Fr) : 
ff 


RN RY 
perO + H,N-NH) —_, af NONE + H 0 


R 
Hidrazin | Hidrazon 
R, R R, R 
'\C=N-NHy + O=K >» NC=N-N=@ + H50 
R | R R R 


Azin 
Nguoi ta phan biét andazin va xetuzin. Xetazin khé tao ra hon andazin, cho nén phan 
ung gtita xeton voi hidrazin thuong dimg 6 giai doan hidrazon (do an ngit khong gian). 
Hidrazon va azin déu 14 nhing chat ran, két tinh véi nhiét d6 néng chay dac trung, 
lai dé bi thuy phan (m6i truéng axit) tao ra hgp chat cacbonyl ban ddu. Vi vay, ngudi ta 
cé thé ding phan ting voi hidrazin dé nhan biét hop chat cacbonyl. 
Tur hidrazon, ta c6 thé diéu ché ra hidrocacbon (phan img Kizne-Vonfe (Kishner- 
Wolff) xem muc 4.b). 


Phenylhidrazin cing dé dang tac dung véi hop chat cacbonyl sinh ra phenylhidrazon : 


R R 
nO + HyN-NH-C<H, —» 9 CoN-NHC oH + H,0 
Phenylhidrazin Phenylhidrazon 


Phenylhidrazon ciing 1a chat ran, két tinh, dé bi thuy phan trong m6i truéng axit 
tao thanh hop chat cacbonyl ban d4u, va do dé thuéng duoc ding dé nhan biét hoac 1a 
phan ting dac trung cho hop chat cacbonyl. Véi muc dich d6, bén canh phenylhidrazin 
nguci ta hay ding p-nitrophenylhidrazin va 2,4-dinitrophenylhidrazin. 


d)Tdc dung véi hemicacbazit va thiohemicacbazit 


San pham ngumng tu sinh ra duge goi la hemicacbazon va thiohemicacbazon 


R R 
Sc=0 + H,N-NH-CONH, ——~ ‘NC=N-NH-CO~NH 

Rp” 2 2 “-H,0” p, 

Hemicacbazit | Hemicacbazon 
R. R 
C=O + H,N-NH-CSNH, ———>» \C=N-NH-CSNH> 
R” ~H»50 Rr’? id 
Thiohemicachazit | Thichemicacbazon 


e) Tac dung vd! amoniac 
Phan ting gifta hop chat cacbony! vGi amoniac phiic tap hon so véi cdc din xuat ca né. 
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Andehit béo cé thé tham gia phan img céng véi amoniac tao thanh san pham it bén 
; . 
la andehit-amoniac’’. Thi du : 


| / OH 
CH3-CH=0 + NH; —> CH, —CHY 
Axetandehit-amoniac (tao 97-C) 
-Andehit-amoniac dé bi tach nuéc va trime hod thanh hop chat di véng loai triazin : 
NH 
OH 
CH,CH” ———_} CH,CH=NH rime hoa , CH,-CH CH-CH, 
“ -H,0 HN NH 
~CH™ 
CH, 
Andehit thom tac dung vdi amoniac tao thanh hidrobenzamit cé 1é cing qua giai 
doan tao thanh andehit-amoniac va andimin : . 


OH 
CeHs —CHO + NH; _-_> cary -CH | “=H50” [CeHs -CH=NH| 
| NH» 


[2C.Hs —CH=NH + O=CH~Cg¢Hs | HO” (CeH;CH=N), CHC.H; 


Hidrobenzamit 


Fomandehit tac dung véi amoniac lat sinh ra N 
hexametilentetramin hay con goi 18 urorropin “ ee 
6HCHO + 4NH; > CH, oN, + 6H,O | CH, | 
Urotropia N N 
, a “a cH, 
Urotropin tac dung vGi axit nitric trong anhicrit aN 
axetic tao ra hexogen (xiclonit) JA mét chat né manh CH, CH, 
duoc ding nhiéu trong dai chién thir hai - 
NO, | Urotropin 
C.H,.N, + 3HNO, —> f 4 3HcHO + NH, 


Xeton ciing c6é thé tac dung véi amoniac qua nhiéu giai doan phtic tap. Trong 


truong hop xeton phan img, thoat tién tao ra mezityl oxit va phoron (xem muc 3c), 


_nhiing chat nay cong thém phan tit amoniac tao thanh diaxetonamin va triaxetonamin : 
a 
(*) Cd mét sé andehit-amoniac tuong déi bén, thi du tricloaxetandehit-amoniac ClzCCH(OH)NHp. 
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4B 


- 4, 
Ye 


a 


CH, -CO-CH; > (CH3))C=CH-CO-CH; Mh, (CH )p C-CH -CCH 
| NH, O 


Mezity! oxit Diaxetonamin 


CH ne Xs NH x om CH 
SCHLCCH, a> Yescugon=ce ST da 
O ° CH, Q CH, H.C ald CH, 
il 
O 
Phoron Triaxetonamin 


Ngoai nhiing phan ung thé nguyén tit oxi-cacbony! bang nguyén tt nito nhu vira 
trinh bay & trén, ngudi ta con c6 thé thuc hién cac phan ung thé nguyén tir oxi do bang 
nhiing nguyén ti khac nhu cacbon (xem phan ung croton hod, 3.a), hidro (xem phan tng 
kha 4.b) hoac clo. 


_ Muon thay thé nguyén tu oxi bing clo, ngudi ta cho hgp chat cacbonyl tac dung 
v6i photpho pentaclorua, khi ay cé lé ciing tao ra san phd4m céng trung gian 


R R OPCI,y R 1 

Sc=0 +PClh — See _—+ eal + POC], 
R’ RZ“ ~a Rr” “Cl 

Hop chat cacbonyl| San phim céng trung gian Dan xuat gem-dihalogen 


3 Phan tng vdi cac hgp chat co nhom metylen linh dong 

Andehit va mot s6 xeton cé thé tac dung véi nhing hp chat c6 nhom metylen da 
duoc hoat hod boi nhom thé hut electron & vi tri a nhu > C=O, -COOH, -~COOC;Hs, 
_C=N, —-NO,, v.v... Nhimg hop chat do duoc goi 1A hop phan metylen. 


Phan tg giita hgp chat cacbony! voi hop phan metylen co thé xay ra theo ba kiéu, 
tao ra ba loai san pham khac nhau. | 
+ Mot 1a, hop chat cacbony! tac dung véi hgp phan metylen tao ra san pham cong : 
\ w \ ou 
CH. 
Nhiing phan ting nhu vay duge goi IA phan ting cong andol hay 1a phdn ting andol 
hod, vi san phém cong hai phan tir axetandehit (truéng hop don gian nhat) co tén la 


undol, cé nghia 1a via c6 nhom chitc andehit lai viva cé nhém OH ancol : 
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_CH;-CH=90 + HCH,CHO -— CH;-CHOH-CH.-CHO 
Andol 
+ Hai 1a, hgp chat cacbonyl téc dung véi hop phan metylen tao ra san phém thé 
nguyén tit oxi bang cach tach mot phan ta nudc : 
YC=0 + HACK > ScsCO +H,0 
That ra, phan Ung trén ciing phai qua giai doan c6ng andol, tiép sau dé 14 giai doan 
tach phan tu nude tao thanh néi doi : 


| H 
NR céng Np’ tach 
SC=0 + H-CHO ————_-> DA, y —=H,0” yC= =CX 


Loai phan tmg nhu vay duoc goi la phdn vmg ngung tu croton hay la phdn ung 
croton hod, vi trong truéng hop don gian : ngung tu hai phan tu axetandehit tao ra 
andelitt crotonic. 

2CH3,CH=O0 —_> CH; —-CHOH-—CH), —CH =O “0” CH, —CH=CH-CH=0 

| —F1g 

| Andol Andehit crotonic 


+ Ba 1a, hop chat cacbonyl téc dung véi hai phan tit hop phan metylen tao ra san 
pham thé nguyén tty oxi theo so dé : 


\ HaCC roe 
\ 
pe=O0 + ——} Ye< y +H,0 
HCl a : 


Phan tmg nay duce goi 1A phdn ung Maicon (Michael). Thi du : 
CsH;CH=0 + 2CH,-COC,H, — C.H,CH(CH,COC,H;), + H,O 
Ngudi ta nhan thay phan img Maicon xay ra qua cdc giai doan andol hoa, croton 


hod va sau cing 14 cong mét phan ti hop phan metylen vao san phdm cia su ngung tu 
croton. | 


SCHO + Hy 2B, Sc LS Nee RS Vex 
/ -H»,O céng vA 
CHC CHY 


~ Co ché phan ting andol hod 


Nhitng phan dng trinh bay o trén cé thé duoc xic téc bang bazo hodc axit. 
Dé hiéu r6 co ché cia cdc phan tng dé, ta chi c4n tim hiéu co ché cong andol va co ché 
tach nude. | 
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8, 


Vai tro cua baze trong phan tng céng andol 1a hoat hod hgp phdn metylen dé cho 
hgp phan nay dé dang céng vao nhém cacbonyl. Thi du trong truéng hop phan tmg gitta 
benzandehit va axetophenon trong mdi truéng kiém : thoat tién bazo tac dung véi 
axetophenon (hep phan metylen), tao ra cacbanion lién hop : | 





: HO, i ~ | 
HO + HLCHSC-GH, === “CHYC-CH, = ‘CH= C-CH, 
I] ‘) + H,0 I| . { 
| O O- Q2- 
Cacbanion nay céng vao nhém cacbonyl cia benzandehit thanh B-hidroxixeton (hinh XI.2) 


B+ & oH 
C,H.-CHEO + CHY.C-CH, —- C.H;CHCH,CC,H, _ROKH (dm) , 
o> Oo oO | 


—> C,H,-CH-CH,-C-CH, 
OH O 











a 
ls] 
5 9 
2 CH,COC,H, | 
C,H.CHCH,COC,H, 
[6 
O 
HO? + HCH,COC,H, a anata 
Tién trinh phan img 





Hink X72. Gian dé nang luong cia phan tmg andol hod 
Vai tro cua chdt xue tac axit la hoat ho4 nhém cacbony] ctia andehit va enol hod 
hop phan metylen. 
CsH; -CH=0 + H* @ C,H5—-CH=OH 
CH, ~C-C6Hs +H” @ CH, C-CoHs <> CH, =C-CoHs + Ht 
O OH | OH 


Enol sé cOng vao andehit da dugc hoat hod, san ph4m céng bi tach proton thanh 


B-hidroxixeton. 
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ant 


| 4 &-) ry 
CoHsCH =OH + CH, =C-CeHs <== CgH, ~CH-CH> ~€~CoHs — 
OH OH OH 
C,H; ~CH-CH2 —C-CeHs + H* 
OH 
_— Co ché phan tg croton hod : 


B-hidroxixeton sinh ra sé bi tach nuéc ngay bang bazo hodec axit tao ra san pham 
khéng no. 


Trong méi truéng buza manh, phan Ung tach cia B-hidroxixeton xay ra theo co 
thé Elcb (cb: cacbanion), ttc 1a di qua mot cacbanton trung gian : 


CoHs -CH-CH-C-CgHs + HO” —> C,H, ~CH-CH-C-CoHs + H,O 
[ I | | 
OH H O OH QO 


CeHs ~CHLCH-C-C.H, —> CeHs -CH=CH-C-C,H, + HOT 
OH 6 | ' 


Trong mdi truong axit, B-hidroxixeton bi enol hod, chinh enol sinh ra moi bi tach 
nudc thanh san phém cudi cing 


H* 
CeHs -~CH-CH)~C-CgH; => C6Hs -CH-CHy ~C-CeHs => 
ll + 
OH O OH OH 


7 . -H,0,-H* 
<= CoH; -CH-CH=C-C,H, Ge CéHs ~CH=CH-C-CeH, 
| 
“OH,  :OH .O 


_ Sau day, chiing ta sé xem xét cu thé cdc phan ung giita hop chat cacbonyl va 
nhimg hop phan metylen khac nhau. 


a) Phan tng gitta cdc andehit voi nhau 


Phan tng giita hai phan ttr andehit axetic tao thanh andol cé thé thue hién nhé tac 
dung ctla chat xtic téc bazo (NaOH, NazCOn;, KHCOs, v.v...) hoac chat xuic tdéc axit 
(HCI, H2SO,, v.v...). Andol thu duoc (6 thé long) rat dé bi dehidrat hod tao thanh andehit 
crotonic do dun nong hoac do tac dung cha chat xtic téc c6 sin trong mé6i truong phan 
img. Vi vay, trong nhiing diéu kién khac nghiét hon (ding dur xtic tdc, nhiét dé cao) phan 
ung ngung tu khong dig 6 giai doan andol hod. 
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Cac déng dang cilia axetandehit cing tham gia cdc phan img ngung tu. Thi du : 
CHyCH)—CH=0 + Hy C-CH=0 —+ CH3CHa ~CH-CH-CH=0 A 
H» 
CH; OH CH, . 


~—> CH3CH)CH=C-CH=0 
CH, 


Hai andehit khac nhau cé6 thé tham gia negung tu vdi nhau, mién 14 mét trong hai 
andehit c6é chita nhém C-H linh déng. Thi du : | 


CH3- 
H-CH=0 + | CH-CH=0 —> HOCH, —~C-CH=0 
| : | 

: CH; 


Chi ¥ rang fomandehit dé phan tng dén muc no co thé tac dung véi tat ca cac 
nguyén tir hidro linh déng 6 hop phan metylen tao ra diol hoac triol. Thi du : 


K,CO; 


3H-CHO + H3C-CH=O0 hoac Ca(OH)» 


(HOCH) )3C-CH=O 
Trihidroximetylenaxetandehit 


Trihidroximetylenaxetandehit lai cé thé tac dung vdi mét phan tu fomandehit nia 
theo kiéu phan tmg Cannizaro (Cannizzaro S.) (xem muc 4.d) tao ra pentaeritritol C(CH,OH),, 
ding lam nguyén liéu diéu ché ra chat né pentaeritrityl tetranitrat C(CH,ONO3),. 


_C&c andehit thém dé dang ngumg tu vdi cdc andehit khac cé chia nh6m metylen 
linh d6ng, tao ra andehit khong no do su ngung tu croton. Thi du: 


CeHs ~CH=0 + CH;-CH=0 —> CeHs —-CH=CH-CH=0 + H,0 
Andehit xinamic 
b) Phan ime gitta andehit va xeton 


Andehit c6 thé tac dung véi xeton cé nhém metylen linh dong. Thi du : 


CH;,-CH=0 + CH;COCH; —> CH3;-CHOH-CH,-COCH3 <6” 


—» CH,CH=CH-COCH; 


Negudi ta cé thé ding du andehit dé tao ra san phdm ngung tu tir hai phia cua 
xeton. Thi du: 
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CgHs-CH=0 + CH, ~C-CH; + O=CH-CeHs —35>> 
~ ta 


—} Ce Hs —CH ~CH~C—CH =CH-Ce¢Hs 
| | | 


Dibenzalaxeton 


O : O | 
Dibenzalxiclohexanon 
Andehit thom dé dang phan tmg véi xeton thom tao thanh san phém croton hoa : 
C6Hs5—-CH=0 + CH3—CO-C,H, ~Soten hod, CH; -CH=CH-CO-C¢H, + H,0 
Benzalaxetophenon 
C) Phan ting gilta cdc xeton voi nhau 
Noi chung cdc xeton khé ngung tu véi nhau, vi nhém cacbonyl trong phan tir 
xeton khéng nhing kém hoat déng ma con bi an ngit khéng gian bdi hai nhém thé. 


Truong hep axeton, khi cé mat chat xtic tac bazo sé cd mot sé phan ti tham gia 
phan ting céng andol : 


Ca(OH 
(CH, )o C=0 + CH: —-CO-CH, aoe (CH, )2C-CHp ~C—CH3 
| 


OH 
Ancol diaxetonic 
Néu dun néng véi axit, ancol diaxetonic sé bi tach nudéc thanh mezityl oxit 
(CH3)2C ~CH> ~C~CH3 —> (CH3)> C=CH-C-CHs3 + H,0 
~ OH O 
Mezityl oxit 


Néu dun néng axeton trong méi truiong axit thi ngoai mezityl oxit ra ngudi ta con 
thu dugc phoron theo so dé phan img: 


. (CH3).C=0 + CH, ~C-CH; + O=C(CH3), —2-» 
| 


—> (CH, )2 C=CH-C-—CH=C(CH3 )o + 2H50 
il | 


Phoron 
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Trong truéng hop ding axit sunfuric dam dac lam chat xtic téc, c6 thé xay ra phan 
ling ngung tu dong thoi khép vong thanh mezitilen : 


cH, 
CC. 
O° ~CH, CH: 
| CH; + O __HLS0,dd + 3H,O 
CHC SCH, CH; ~~ “CH, . 
QO CH, 


Mezittlen 
d) Phan ting gitta andehit va dan xudt cia axit cacboxylic 


~ Phan tng Peckin (Perkin). Khi dun benzandehit (hodic mét andehit thom khac, 
nhat 14 khi c6 nguyén tir clo hodc nhém nitro trong vong) véi andehit axetic va natri 
axetat, nguoi ta duoc axit a, B-khéng no. 


CgHsCH=0 + (CH,CO), 0 —0O0™* , ¢..CH=CHCOOH + CH,COOH + H,0 


Axit ximamic 
Phan ting voi anhidrit propionic va natri propionat ciing xay ra tuong tu nhu vay : 


C¢Hs-CH=0 + (CH3;CH,CO),0 —RGREOON , C41, —CH=C(CH3)-COOH + 


Axit o-metylxinamic 
+ CH3CH»COOH + H50 


Vai tro cua cac mu6i natri trong phan img Peckin nhu la mét chat xtc tac bazo. Ta 
cé thé mé ta co ché phan img nhu sau : 


CH;COO™ + H-CH,CO-O~-COCH; = ~CH,-CO-O-CO-CH; + CH;COOH 


+ 


—— 
weOonrn 


CgH,-CH=0 + ~CH,-CO-O-COCH, = CgH;-CH~CH-CO-O-COCH3 
| | 
Oo 


=2 Cols ~CH-CH ~CO-O-COCHs 5? Cols -CH=CH-CO - OCOCH, 7° 
OH : (T} 


—» CgHs-CH=CH-COOH + CH;COOH 
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So d6 phan img trén duge ching minh bang dit kién 14 cé thé thay natri axetat 
bang mét bazo khdéc ma phan tg vin xay ra dugc. Hon nifa, trong nhiéu trudng hop 
nguoi ta da phan lap duge nhing san phdm trung gian nh (I). 

Chu y rang cdc andehit day béo khong tham gia phan tng Peckin. 

- Phan ting Knoevenagen (Knoevenagel). Andehit thom cing nhw andehit thudc 
day béo, khi cé mat xtic tac bazo déu cé thé ngung tu voi axit malonic va cdc hop chat 
khac co chifa nhém metylen linh dong, nhu CH;-CN, CH3NO3, v.v... theo kiéu ngung tu 


croton. D6 14 phan ting Knoevenagen. | 


Thi du : khi cé mat amin. hoac piridin, benzandehit tac dung véi axit malonic tao 
thanh axit xinamic theo so dé 


COOH COOH 
CeéHs —CH=O + cHx ao Ce6Hs —CH=C¢ co,” 
COOH ~% COOH : 


—» CH; -CH=CH-COOH 


Su ngung tu benzandehit vdi ety] malonat CH3(COOC)H;),, etyl o-xianaxetat 
NC-CH,COOC)H,, benzyl xianua NC-CH,C,Hs tao ra céc san phdm khéng no tuong 
ung dudi day : 


COOC3H; CN CN 
CsHs ~CH=CC 5 C.Hs -CH= + CeHs -~CH=CC 
COOC,Hs COOC,Hs CeHs 
Ngoai ra, khi c6é mat nhimg chat xtic tac bazeo rat manh, andehit (va ca mét sé 
xeton) cé thé tham gia nhing phan img ngung tu phic tap véi este cia axit sucxinic 
(phan tmg Stopbe - Stobbe), este cila axit cloaxetic (phan tng Daczen - Darzens), v.v... 
Phan ing benzoin hod va axyloin hod | 
_ _Khi co mat kali xianua, andehit thom tham gia mot phan tng dac trung rat gidng 
phan ting cong andol vé mat hinh thic. Dé JA phan ting benzoin hod. 


H QO. H O 
| ll CN- i g 
C>Hs “CG + C-C.Hs ra} C.eHs ~C-C-CoHs 
) | 
OH 
Benzandehit | Benzoin 
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La Mey 
“a c 
1a 


Trong phan tmg trén thoat tién anion CN céng vao nhém cacbony! cua andehit 
tao thanh xianhidrin, tuong tu trong phan tng giita andehit voi HCN, sau do Kay ra suf 
cong hop xianhidrin vao nhém cacbony] cua phan tu andehit khac. 








Ca ® OH 
C,HorC ¢ —= CH-C-H == CH ). 
CN CN 
0 
CHC 
H 
O OH 0) OH OH Oo 
CyH;-C-C-C.H, <= CH; -c- C- CH, == CHC - CCH, 
8 H CN ii CN H 


CN 


Cac andehit béo khéng cé Hg khi cé6 mat KCN thuéng tham gia phan tmg axyloin 
hod. Dac biét, fomandehit khi c6 mat Ca(OH), hoac TIOH cé thé axyloin hoa thanh 


o-hidroxiaxetandehit, nhung san phdm nay lai andol hod ngay thanh hén hgp hexozo goi 
la fomo : : 


H-CHO + HCHO _sxyloin hos , HOCH, -CH=O 
HOCH;CH=0 + HOCH,CH=0 + HOCH,CH=0 _andol hod, CH 20¢ 


Butlerop (Butlerov) 1a ngudi dau tién thuc hien phan tmg nay vao nam 1879. 


4. Cac phan ting khu va oxi hoa 
a) Cac phan ung khu thanh ancol 
Phuong phdp khir don gian nhat dé chuyén hod hop chat cacbonyl thanh ancol véi 


quy m6 Idn 1A hidro hod trén bé mat chat xuc t4c kim loai : 


R , 
C=O +H, —— yo OH 
R 


xiuic tac 


Chat xtic tac thudng ding 14 niken, paladi, "atin déng cromit, v.v... Thi du : 


yore So OX 
? 50°C OH 


Phan tmg hidro hod nhém cacbonyl (a) xay ra cham hon phan tng hidro hoa 
néi doi C=C (b) va c4n nhimg diéu kién khdc nghiét hon, vi AH cla phan ung (b) 
(-30 kcal/mol) lén hon cia phan tmg (a) (- 12 kcal/mol). | 


229 


>C=CQ + Ha Ni, ScH-CHO = AH =-70kcal/mol (b) 
>c=06 +H, —“s >CH-OH AH = -12kcal/mol (a) 


Nhimg chat khir c6 ¥ nghia quan trong n6i bat duoc dig nhiéu trong nhiing nam 


gan day 1A cdc hidrua phttc kim loai nhu LiAIHy. So dé phan ung khu fomandehit bang - 


cac hidrua nhw sau : 
4HCH=O + LiAIH, + 4H3;0 > 4CH,-OH + LiOH + Al(OH); 


4HCH=O + NaBH, + 3H,O -— 4CH3;0H + NaH,BO; 
Phan tg khit nhém cacbonyl bang cdc hidrua thuc chat 1a mét phan tng cong 
nucleophin. Ion phttc AIH chang han, déng vai tro mét chat nhudng ion hidrua va la 
tac nhan nucleophin. | 


R 
H, 1,0° 
scS0" TAN, oo Li‘AIH, —? C-OH 


a 
R’ R' H 
Trong phong thi nghiém, nguéi ta cén 4p dung phan tmg khu hop chat cacbony! 
theo Mevai - Pondoc - Veclay nhé nh6ém isopropylat trong ancol isopropylic 


R R 
YC=0 + (CH3),CH-OH AO \CH-OH + (CH3)2C=0 
R’ R 


Muén khtr hop chat cacbonyl thanh ancol, ta cén cé thé ding natri kim loai hoac 
hén héng natri trong nudc hay trong ancol. 


Tuy nhién, néu kha xeton bang hén héng cla cdc kim loai nhu Mg, Al, v.v... trong 
mdi trudng nudc hay kiém ta sé dugc cdc a-glicol. Thi du : 


| CH 
2 Noe -o —JHl_, eee : 
CH; / Mg(Hg) CH,’ | Icy 
3 ~ QOH OH 
Pinacol 


b) Phan ang khit thanh hidrocacbon — 
Mu6n chuyén -hoa nhém C=O thanh nhém CH, cé thé ding phuong phap 
Clemmensen, tic 1a ding hén héng kém trong axit clohidric dam dac lam chat khu ; 


R 


\ Zn (Hg): Ha. Rx 
C=Qo- 
RY” : 


) CH, 


Néu phan tit hop chat cacbony! cé nhém thé khong bén trong méi truong axit 
manh thi ngudi ta ding phwong phdp Kizne-Vonfo. Khi ay, hop chat cacbony] trudc hét 
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ae 


“4 ee. 


duoc chuyén thanh hidrazon (xem muc 2.c), sau d6 dun hidrazon véi natri etylat trong 


néi hap 


R , -R 
\C=O + H)N-NHy —~~y-—> SC=N-NH, 280M, SH, + Nz 
R’ . -H20 Rd o 180°C RY 
¢) Phan ting oxi hod thanh axit cacboxylic 

Andehit va xeton rat khdéc nhau vé kha nang phan ting déi véi cdc chat oxi hod. 


Andehit-cé thé dé dang bi oxi hod béi cdc chat oxi hod manh nhu kali bicromat, 
Kali pemanganat, hoac cac chat oxi hod yéu nhu thudc thi Tolen (Tollens) (cation phic 
[Ag(NH;)5] ), thudc thit Felinh (Fehling) (phitc cia Cu** véi ion tactrat}, v.v... 


So d6 chung cilia cdc phan ‘ng oxi hoa nhu sau : 
H OH 

R-CK —Y, R- cK 

O Q 


Co ché cia phan img oxit hod bang axit pemanganic, axit cromic,... lA tao ra este 
cua cac axit dé nhu nhiing san phdm trung gian 


OMnO3 OH 
R-CH=O + H* + MnO, 5 R-C-H > R- C¢ + HMn0, 
bx v 


Co ché ca cdc phan img oxi hod bang nhiing chat oxi hod yéu nhu phic cha Ag” 
hoac Cu** chua that su r6 rang. Tuy vay, nhing phan ting dé thudng cho nhiing dau hiéu 
dinh tinh dac trung, nén duge ding rat phé bién dé nhan biét nhém chitc andehit : 


R-CH=O + 2{Ag(NH3))]OH —“"%"8 , R-COONH, + 2Ag/ + 3NH3 +H 0 


| guong bac 
por COOK a COOK 
rail we CHOH 
R-CH=0 + 21 pes + NaOH + HO —» RCOONa + 41 + Cu,01 
(két tia dd) 
COONa COONa COONa 


Phitc déng tactrat 


Trong cac phan tmg trén, chi cé phan tng véi [Ag(NH,)9]" 1a ding dugc cho ca 
andehit béo ian andehit thom, con phitc cha Cu’? véi cdc ion tactrat hay xitrat chi oxi 
hoa andehit béo. 
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Andehit néi chung dé tham gia phan img tu oxt hod khi tiép xiic voi khéng khi, khi 
duge xtic tién bang anh s4ng hay mét s6 ion kim loai nhu Fe**, Mn**. Thi du: 


_2C,H,CH=O + 0, - 2C,H.-COOH 


Andehit axetic cing tu oxi hod tuong tu andehit benzoic, nhung f fomandehit trong 
dung dich nudc rat bén vi n6 tén tai & dang hidrat. 


Khac véi andehit, xeton chi bi oxi hod khi dun néng véi cA4c chat oxi hoa manh. 


_Khi dy mach eacbon cia phan tr bi dit ra 6 hai bén nhém cacbony! tao thanh hén hop 
cdc - axit cacboxylic. Thi du : 


CH3CH)CH,CH) + C+ CH,CH; 121, CH,CH»CH, -—COOH + CH,CH,COOH + 
+ CH3CH7CH,CH,COOH + CH;COOH 


Néu ding chat oxi hod 14 mét peaxit, thi du CsH,COOOH, CF;COQOOH, ta cé thé 
oxi hod xeton thanh este (phan ting oxi hod Bayo - Viligio (Bayer-Villiger)) : 


R'COOOH 


Phan ting dién ra theo co ché chuyén vi géc ankyl sau khi céng : 


OOCOR’ RO OR 
a -rcoo- |! yw | 
R-C-R + R’°COOOH 3 R-C-R = —S**"_-. R-Ce —" > R-C 
dp. 
OH OH O 


Thi du : Nhd phan img trén ngudi ta da oxi hod xiclohexanon thanh y-caprolacton. 
Negoai phan ting oxi hod lam ditt mach nhv trén, nhiing xeton cé nhém CH, ¢ canh 


nhém cacbonyl cé thé bi oxi hod thank hgp chat dicacbonyl nho selen oxit. Thi du : 


CH; -C-CH; + SeO, SO", C.H,-C-CH=0 + Se + H)O 
| il 


Axetophenon ~ Phenylglioxal 
d) Cav phan tng oxi hod - khu di hod cia cac andehit khong co He 


~ Phan tng Cannizaro. Cac andehit thom nhu benzandehit khi cé tac dung cua 
kiém dam dac sé oxi hod — khir lan nhau tao thanh axit va ancol thom tuong img (goi la 
oxi hod - khtr di hod) theo so dé phan img : 
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C,H; -CH=0 + CcHs-CH=0 —22-+ CgH5COO™ + CgHs—CH,-OH 
Andehit benzoic Anion benzoat Ancol benzylic 
<6 1a phan img Cannizaro. 


Cac andehit diy béo néu khong c6 nguyén ti hidro & vi tri a, thi du nhu HCHO, 
(CH,),CCHO..., cling cé thé tham gia phan ting Cannizaro. Thi du : 


HCHO + HcHO —#2-, HcoO™ + CH,OH 
Hén hop hai andehit kh4c nhau cing cé thé tham gia phan img duoc. Thi du : 
HCHO + C,<H<CHO —22-4 HCOO™ + CgH;CH,0H 


Ban chat cia phan tmg Cannizaro 14 su chuyén dich ion hidrua tir phan tir andehit 
nay sang phan tir andehit khdc. Ta cé thé mé ta co ché phan ting bang so dé : 


H 
| | . 
C.H mote —_, C.H sC-0 
“OH OH 
_ (Hy. i 
CHs¢ tO + C-CHy > CH -C=O + H-C-C\Hy 
) OH O OH Oo 


Ly 


| 
C.H,-C=0 + H-C-CH, 
O OH 


Hé ching minh cho su chuyén dich truc tiép ion hidrua ti phan tu andehit nay 
sang phan tir andehit khdc khong qua dung m6i, ngudi ta ding D,O lam méi trudng thay 
cho H,O. Két qua cho thay ancol benzylic sinh ra kh6ng chia doteri. Trai lai, khi ding 
benzandehit chita doteri vA thuc hién phan img trong nuéc thudng, thi lai thu duge ancol 
benzylic chita doteri : 


2cgH,;cD=0 —H2_, c,H,COO™ + CgHsCD,0H 


~ Phan ting Tisenco (Tischenko). Nhiing andehit loai béo cé chtta Hg khéng tham 
gia phan tmg Cannizaro duoc (vi trong dung dich kiém phan img c6ng andol chiém wu 
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thé) sé tham gia phan tmg oxi hod - khu idan nhau tao thanh este, néu cé téc dung cla 
nhém ancolat hoac titan ancolat. Thi du : | 
CH,-CH=0 + CH,CH=0 SCS, CH, -COOC>Hs 
Axetandehit Etyl axetat 


D6 1A phan tng Tisenco. Phan ting Tisenco duoc 4p dung trong cong nghigp. 


5. Cac phan tng thé 6 géc hidrocacbon 
a) Phan tng thé Hg 
~ Phdn tng halogen hoa 


Do su phan cuc manh cia nhém cacbonyl, nguyén tu hidro 8 vi tr a déi véi nhém 
dé tro nén linh dong, va hgp chat cacbonyl (andehit ciing nhu xeton) dé bi clo hod, brom 
hod va tham chi iot hoa 6 vi tri nay. Thi du - : 


CH,-CH=O0 + Cly -—> CH»Ci-CH=0 + HCl 
Cloaxetandchit 


CH; -—-C—-CH3 + Br> —? CH Br—C-—CH3 + HBr 
| | I 


Bromaxeton 


(O)-c-cH, + Cl, (O)-¢-CH.C| + HC 
0 0 


o-Cloaxetophenon 


S +B, — Os + HBr 
“ Ir 
O 


O 


a-Bromxiclohexanon 


Khi ding du halogen ta sé cé thé thé duge hét cac nguyen tir Hy. 


Phan tmg thé da x4y ra qua giai doan enol hoa hop chat cacbonyl (cham) sau do 
dén giai doan cong halogen vao enol (nhanh hon). Chinh vi thé ma su clo hoa va su 
jot hod xay ra véi téc dé nhu su brom hoa. So dé co ché phan ting halogen hoa xeton 
nhu sau : | 
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' fig . 


Ra BR R BR 
R-C-—C—-R' —~ + = —> —C + HHal 
vo i SN 

H HO. HW (0 HW Hal ~O 


H 
Hal4Hal 


Vi qua trinh enol hod cé thé dugc xiic tac bang axit hodc bang bazo, cho nén trong 
su halogen hod hop chat cacbonyl ciing cé thé ding chat xtic tac 14 axit hoac bazo. 

Truéng hop halogen hod trong mdi trudng kiém cdc hop chat metyl cacbonyl kiéu 
R-CO-CH, (R : H, ankyl hodc aryl) cho ngay dan xuat trihalogen R-CO-CHal, 


R-C-CH, + 3Hal) + 3NaOH —>» R-C-CHal, + 3NaHal + 3H,O 
I : li 
O 


Trong diéu kién phan img nhw vay, dan xuat trihalogen bi phdn cat halofom thanh 
mudi cla axit cacboxylic RCOONa va halofom CHHal, (phan sing halofom). 


. R-C-CHal, + NaOH —> CHHal, + R-C-ONa 
El | 
O 


Trong thuc té, caéc halofom cu thé 14 clorofom CHCl,, bromofom CHBr3 va 
iodofom CHI, duoc diéu ché tit axeton hodc ancol etylic (ancol nay sé bi-oxi hod thanh 
axetandehit) trong mdi truéng kiém. | 


Phan img halofom, nhat 14 phan tng iodofom dugc ding dé nhan biét metylxeton 
vi iodofom 14 chat ran, mau vang sang, it tan trong nudc, va cé mii dac trung. Ding 
phan ting halofom doi khi rat tién dé diéu ché axit cacboxylic tty metylxeton, Ja nguyén 
tiéu dé kiém hon. Thi du : 


CH, ONa 
pa + 3Br, + 4NaOH ——> pa + CHBr, + 3NaBr + 3H,0 
O O 


~ Phan tng aminoankyl hod xeton. Nhitng xeton cé chita Hy, tac dung duge 
voi fomandehit va amin bac hai nhu dimetylamin, piperidin, v.v... tao thanh nhiing 
$-aminoxeton tuong ing. Ngudi ta goi nhiing aminoxeton dé 1a bazo Mannic (Mannich), 
con phan ting aminoankyl hod dugc goi la phdn img Mannic. Thi du: 


C6Hs ~C-CH + HCH=0 + HN(CHs)p > CeHs ~C-CHCH2N(CH3)2 +H20 


83% 
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S + HCH=0 + HN(GH,), HC, 


CH,—N(C,H,), r 10 
0. 


O 
90% 


Phan Ung thudng tién hanh tron 


& mdi trudng axit vi Xay ra qua cdc giai doan theo 
so dé sau : 


+ 
R» NH) — R»NH + H~™ 


OH 4H HL 
HaC=0 + HNR2 2H,CC CEO, Gy NR, 
NR» 
| | 
~C-C- => -C=CO 
| | 
O OH 
Xeton Enol 


| i : | + 
~C=G0 + CH, © NR, == ~C~C-CH)NR, == -C-C-CH)NHR, 
(+h [ 
OH OH - O 
Mudi cua bazo Mannic 


~ Phan ting metyl hod xeton — phan ting Nefa (Nef). Khac véj andehit, xeton kh4 
bén ving trong moi truong kiém, do dé ngudi ta cé thé metyl hod c4e xeton 6 vi tri a 
nho tac dung cia CH3I, cé mat NaOH hoac NaNHb. Thi du : 


CoHs-C-CH3 + 3CH3I oe CoHs -C-C(CH3)3 + 3HI 
J | | 
Oo | O 
| fert-Butyl phenyl! xeton 


Néu ding xeton va metyl iodua theo ti lé ding phan tu sé sinh ra hén hep cdc san 


pham mét, hai hay ba lan the @ Vi trio. 


Vai tro cla NaOH trong phan ing 14 chuyén xeton thanh cacbanion, nhu trong 
phan tmg céng andol, sau dé cacbanion tac dung véji CH,I. 


CoH -C-CH, -H o> CeHs -C-CHp 
0 - 
a ss 
Ce6Hs ~C~CHy + CH3] ~——~} CeHs ~C-CH2 —CH; + I, V.V... 
O O 
236, 


b) Phan tng thé d nhdn thom 

Nhém cacbonyl dinh truc tiép vao nhan thom 1a nhing nhém phan hoat hoa va 
dinh huéng meta trong phan ung thé electrophin vao nhan thom. Chang han, khi sunfo 
hoa benzandehit tao ra axit m-fomylbenzensunfonic 1a chinh : 


CH=0 CH=O 
So - @ 
SO.,H 


Do anh huGng cia nhém axetyl, axetophenon phan tmg voi céc téc nhan thé 
electrophin vao vong benzen rat kéem. 


c) Phan ting cua riéng nhom C=C . 
~ Phan ung kit : Chon nhimg diéu kién thich hop nhu ding hén héng natri trong 
nudéc, kém trong axit axetic, ta co thé khirt hop chat cacbonyl khéng no thanh hop chat 
cacbony}! no. Thi du : 
C¢Hs -CH=CH-CO-CH3; —*+ CgHs—CH2-CH) —CO-CHs 
_ Phdn img halogen hod : Halogen co thé tac dung véi hop chat cacbony] 
co, B— khéng no tao ra dan xuat a, §-dihalogen theo co ché céng electrophin. Thi du : 


CH> ConH_-cH£o + Bry —> CH,Br—CHBr-CH=0 


_ Phdn tng Dinxo-Ando : Mot sé hop chat cacbonyl khéng no nhu acrolein, metyl 
vinyl xeton, v.v... duge ding lam chat dienophin trong téng hop Dinxo-Ando. 


Thi du : H, H, 
uc) cH-ce ue” cae” 
j o+ Gi SH —_> | | ° “H 
ne CH, HOS Pes! 
H, H, 
Butadien : Xiclohexenylfomandehit 


~ Phan ting céng 14: _ 
Cac xeton a, B - khéng no thudng co phan ting céng vao lien két d6i cé su tham 
gia cia nhom cacbonyl theo kiéu cong 1,4: 
CgHs-CH=CH-CO-CH, + C)HsMgCl —> CeHs ~CH-CH=C-CH3 
| C,H; OMgCl . 
— CeHs—CH-CH=C-CHs — CeHs—C=CH-C-CH 
CH; OH CoH; O 


+H,0 
—MgCiOH 
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V - CHAT TIEU BIEU 
1. Fomandehit, HCH=O 


Trong tu nhién, thuéng cé mét luong rat nhd fomandehit sinh ra khi dét chay 
khong hoan toan nhiéu chat hin co nhu g6, duéng, than, hidrocacbon, v.v..., vi vay trong 
khdéi bép thudng c6 chit it fomandehit, g6p phan lam cho khéi cé tinh sat tring. 


Trong céng nghiép, ngudi ta diéu ché fomandehit tit metanol hoac tit metan. Dung 
dich 40% fomandehit trong nude goi 1a fomion hay fomatin, trong dé fomandehit tén tai 
chu yéu o dang hidrat hoac polime. Ta cé thé c6 dac dung dich tdi 80%. 


Fomandehit 1a chat khi, c6 miti rat xdéc. Do tinh déc d6i véi vi khudn, fomandehit 
0 dang khi hoac trong dung dich duoc ding lam chat sat tring, tay ué. Fomandehit lam 
bién tinh protein, bién protein thanh chat dan héi, do dé né duoc dung trong viéc chuan 
b1 Cac mau giai phau. 

Mé6t khdéi luong lén fomandehit dugc ding trong cong nghiép nhva t6éng hop, thi 
du nhua bakelit (diéu ché tir fomandehit va phenol, xem chuong XVH), nhua cacbamit 
(diéu ché ti fomandehit va ure), nhua galalit (diéu ché tit fomandehit va cazein), V.v... 


Fomandehit con duoc ding dé téng hop nhiéu phim nhuom (fucsin, acridin,...), 
chat kh trong cong nghiép nhudém (rongalit C), duoc phdm, v.v... 


2. Axetandehit, CHzCH=O 

Axetandehit duoc diéu ché trong cong nghiép tir etilen (oxi hod) hoac axetilen 
(hidrat hod), hoac tir etanol (dehidro hod), hién nay cha yéu la di ti etilen. Chang han, 
nam 1970 san lugng axetandehit tren thé gidi 14 2 triéu tan, 60% trong sé dé 1A do oxi 
hoa etilen, phan con lai 1A do hidrat hod axetilen. | 


Axetandehit ding dé diéu ché axit axetic (oxi hod), etyl axetat (phan ing 
Tisenc6), parandehit vA metandehit (trong hop). 


~ Triclouxetandehit hay cloral, Cl,CCH=0, duoc diéu ché ti etanol hoac tir 
axetandehit, 


Cloral 14 chat long, s6i & 97,7°C, tan trong nudc tao thanh cloralhidrat la chat ran 
nong chay 6 57°C. Khi dun néng dé 100°C, cloralhidrat bj phan tich thanh cloral va 
nuGc, nhung khi dé ngudi chung lai hoé hop véi nhau. 


Cloral cing tham gia cdc phan tmg cong véi NaHSO,, HCN, vv... tuong tu nhu 
axetandehit. Cloral duoc ding dé diéu ché CHCl, va thuéc thi y. 
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3. Benzandehit, C;H;CH=O 
Benzandehit cé trong dau hanh nhan va mét sé hat qua nhw dao, man, v.v... dudi 
dang ghicozit goi la amidulin. Dem thuy phan amidalin sé duoc benzandehit. 


Trong céng nghiép, benzandehit duoc diéu ché tir benzyliden clorua (thuy phan. 
kiém), benzyl clorua (thuy phan - oxi hod), benzen (phan tng Gattecman). 


Benzandehit 1a chat long, khong mau, si & 180°C, cé mii thom hac dac trung 
(mui dau hanh nhan} tuong tu mii thom cia nitrobenzen. 


Benzandehit tham' gia phan img mau voi axit fucsin sunfuro, tao guong bac véi 
thuéc thy Tolen. - 


Nguoi ta ding benzandehit trong viéc téng hop phdm nhuém (xanh malachit), va 
mot s6 hoa chat. 

4. Axeton, CH3~-CO-CH, 

Axeton duoc diéu ché trong céng nghiép theo nhiéu cach khdc nhau:: 

a) Cat khan g6, thu duge axeton cing vdi metanol. 

b) Cat khan canxi axetat, 14 san phdm trung hoa dung dich axit axetic thu duge khi 
cat khan 26. 

c) Nhiét phan axit axetic nh xtic tac (CaO, ThO,). 

d} Dehidro hoa propan-2-ol, san phdm hidrat hod propen cia céng nghiép ddu mo. 

e} Oxi hoa cumen, thu duge axeton cing vdi phenol. | 

Quan trong nhat 1a hai phuong phdp d) va e), xudt phat tir cdc san phdm dau mo. 

Axeton 1a chat ling, khéng mau, séi 6 56°C, tan v6 han trong nudc, hoa tan duge 
nhiéu chat hitu co khdc nhau, trong d6 cé nhitng chat caq phan tit nhu xenluloze nitrat. 


‘Vi thé, nhing luong 1én axeton duoc ding dé lam dung méi trong san xuat to nhan tao, 


dung moi dé hoa tan axetilen, dé gelatin hod xenlulozo nitrat khi ché thuéc sting khong 
khdoi, v.v.. 


Axeton con la nguyén liéu rat gid tri dé téng hop nhiéu hop chat hitu co quan trong 
nhu clorofom, iodofom, sunfonal (thuéc an than), ionon (chat thom), ancol diaxetonic 
(dung méi), metyl metacrylat (nguyén liéu t6ng hop thuy tinh hitu co), v.v... 

9. Xiclohexanon, CgH,9O 


- Xiclohexanon 1a chat long, s6i 6 156,5°C. Trong céng nghiép, nguéi ta diéu ché 
xiclohexanon tir phenol qua hai giai doan : hidro hod va oxi hod. 


Xiclohexanon duge ding trong téng hop hifu co, diéu ché nilon-6 va nilon-6,6. 
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| 6. Axetophenon, CH;-CO-C,;H- 


Axetophenon 1a chat léng, t,, 20°C, t, 202,3°C, c6 mii thom. Trong céng nghiép, 
axetophenon dugce diéu ché tir etylbenzen. | 


Axetophenon cé cdc dac tinh hod hoc gan giéng axeton. 


Axetophenon khéng tham gia phan ing tring hgp nhung cé thé ngung tu croton 
thanh dipnon va triphenylbenzen. SO 


CeHs ~C=0 + HaCH-C-CeHs _—_> CéHs ~C=CH-C-CeHs 
. | ' 


CH; QO CH 
Dipnon 
CoH; 
oe | 
CH, CoH, 
C.H , Mon — O. | 
gr ts poet hs C.H H 
0 cH 5 C,H, 


1,3,5-Triphenylbenzen 
Axetophenon dé bi halogen hod 6 vi tri a tao thanh cac halogenaxetophenon. 


a-Clouxetophenon la chat long cé tac dung kich thich mang nhay, lam chay nuéc 
mat, nude mili (vi thé trude day dugc ding trong chién tranh). Dé hoat déng cua nguyén 
tu clo trong phan tir @-cloaxetophenon rat cao, nén a-cloaxetophenon cé thé téc dung 
voi nati axetat tao thanh phenaxyl axetat CH3;-COO-CH,COC,Hs. 


7. Benzophenon, C;H;-CO-C,H- 


Benzophenon 1a chat ran, tén tat 6 ba dang tinh thé khéc nhau (c-, B- va y-). Nhém 
cacbonyl trong phan ti bi 4n ngit béi hai vong benzen nén rat kém hoat déng, khong 
phan tmg véi HCN va NaHSO;, chi phan ting cham véi NH,OH va NH>NH3. 


Fac dung cua tia td ngoai lam cho benzophenon bi kich thich, do 46 benzophenon 
duoc dang lam chdt cdm quang trong qué trinh quang hod. | 


8. Xeten 
Xeten 1a nhiing hop chat cé nhém khong no >C=C=O. 


Xeten don gian nhat 1a HyC=C=O va nhimg din xust mét lan thé RCH=C=0O (R : 
ankyl, aryl) duoc goi 1a andoxeten, con céé din xudt hai lin thé, kiéy R»C=C=O dugc 
got la xetoxeten. 
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a) Phuong phap diéu ché 


Phuong phép kinh dién nhat dé diéu ché xeten 14 cho kém tac dung véi orbromaxy| 
bromua hoac o-cloaxyl clorua. Thi du : 


(CH3z))C C-C=0 + “Zn — (CH }5C=C=-O0 + 7nBr> 
| | 
Br Br 


Bromanhidrit cua axit Dimetylxeten 


o-bromisobutiric | 
Neudi ta cé thé diéu ché xeten tir clorua axit (cloanhidrit axit) bang cach tach HC 
nhg tac dung cua mét amin bac ba. Thi du : 
‘ (CHy))C-C=0 + R3N 24 (CH3),C=C=0 + R3N-HCI 
E | | | 
H Cl 
Tuy vay, xeten sinh ra trong nhig diéu kién dé thuong dime hoa ngay. 
- Xeten don gian nhat duoc diéu ché bang cach nhiét phan axeton hoac ax it axetic 


CH,-C-CH, —200=80°€ , cH) =C=0 + CH, 
li 


cH,-c-oH ©, cH )=Cc=0 + H20 
il ] 


C4 hai phuong phap trén déu dure ding trong cong nghiép. 
b) Tinh chat 
Xeten don gian nhat la chat khi, t, - 41°C, dimetylxeten 14 chat long, t, 34°C. 


Su cé mat nhém khéng no  C=C=O lam cho xeten c6 nhimg tinh chat khac biét 
so véi cdc loai hop chat cacbony] kKhéc. Chang han, trong khi axetandehit va axeton la 
nhitg chat khong mau thi dinietylxeten co mau vang ; trong khi cac hep chat cacbonyl 
no cé momen ludng cuc khoang 2,7D va phuong cla momen huong vé nguyén tl oxi, 
thi momen luGng cuc cla xeten chi bang 1,45D voi phuong ngugc lal. 


H CH; — #H 

> C=0 Sc=0 Sc=C=0 
H CH,“ |. 4H 
+—7a0D? = 27D” Tap + 


Su déi phuong va giam gid tri momen luGng cuc o xeten so vdi hop chat cacbonyl 
théng thudng ching to trong phan tu xeten co su lién hop giita obitan x cua lién két C=C 
vul obitan p cla nguyén ti oxi : 
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16-HHHCo 2 


Sé di & xeten c6 su lién hop nhu vay vi nguyén tt oxi hau nhu 6 trang thai lai hoa sp, 
truc cua obitan p cla nguyén tu oxi thang gdéc véi truc ni ba nguyén tir cacbon-cacbon- 


oxi va 6 trén mat phang tring véi mat phang 7 cla lién két doi C=C (xem hinh X13). 





Hinh XI.3. Cau tric phan tu xeten 


Do su lién hop néi trén, nhom C=O rat kém hoat dong va gén nhu khong bién d6i 
trong nhiéu phan ting hod hoc, cén nhém C=C thi nguge lai, co kha nang phan ting rat 
cao, dac biét 1a cé thé tac dung véi c4c tac nhan electrophin ciing nhu tac nhan 
nucleophin. D6i vi mot néi doi C=C biét lap, phan tng cong electrophin la binh thuong, 
con phan tmg cong nucleophin thudng rat khé xay ra. Cho nén, su dé dang cong hop tac 
nhan nucleophin vao lién két C=C cua xeten co thé do dé Am dién rat cao cla nguyén tu 
cacbon oO giifa gay nén. 

Dua vao cong thifc cdu tao cla cdc san phdm, ta cé thé chia cdc phan ting cong cua 
xeten ra thanh hai loai chinh : axyl ho va khép vong. 

~ Phan ting cong tao thanh dan xudt axyl. Xeten duge coi la tac nhan axyl hoa 
manh d6i véi cdc hop chat kiéu ROH va RNH3. Thi du : | 


HOH 


CH; -C-—OH 
| 


O 
CH; -C-OC}Hs 
lI 
CH, =C=O | 
CH3-C-NH) 


O 
CH;-C-NHCH, 
oe 





Tuong tu nhu vay, xeten c6 thé axyl hoa phenol thanh phenyl axetat CH,COOC;Hs, 
axit axetic thanh anhidrit axetic CH;COOCOCH3, axeton thanh isopropenyl axetat 
CH,COOC= CH), v.v.. 


CH, 
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Pang luu ¥ 1A xeten cé thé axyl hod ca nhiing hop chat nhu hidro clorua va brom 
tao ra cdc halogenua axit tuong ting theo cac phuong trinh phan tig céng sau day : 


CH,=C=0 + HCl —> CH; -C=O0 
Ci 
Axetyl clorua 
CH» =C=0 + Br> —_, CH) —-C=0 
| 
Bred 
a-Bromaxetyl bromua 
Muon tao ra o-cloaxetyl clorua, ngudi ta cho xeten tac dung véi clo hoac photpho 
pentaclorua. 


_ Phan ting cong tao thanh hop chat vong. Su cong hop hai phan tit xeten voi nhau 
(dime hod) tao thanh san phdm cé cdu tao vong bén canh goi la dixeten. 


CH=c"=0" CH,=C =O CH,=C — 0 
+ — ee | 
cH’ =C"=0 CH; C=O CH,— C=0 
Xeten Phitc chuyén ti€ép ‘ Dixeten 


Dime cua metylxeten g6m cé hai dang : mot dang cé c&u tao f-lacton con dang 
khac c6 cau tao xiclobutadion. 
CH;-CH=C —- O CH,-CH-C=0 
| | | | 
CH; -CH=C=O0 O=C —CH-CH3 


9. Mot sé hgp chat cacbonyl thién nhién 
a) Geranial (xitral A), C)9Hy,9. eé6 céu hinh trans, cé hai dang : 


SY CHO Yee cHO 
C. | 6 


Geranial s6i 3 100 - 112°C/12 mmHg, mii thom dé chiu, cé trong tinh dau sa, tinh 
ddu chanh,... ding lam huong liéu. | 
b) Neral (xitral B), C;pH),.0, c6 cau hinh cis, c6 hai dang o va B: 
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CHO CHO 
a B 


Neral s6i & 102 - 104°C/12 mmHg, muti thom dé chiu, c6 trong tinh dau sd, tinh 
dau chanh,... ding lam huong liéu. | 


c) Campho, Ci gH} 60, thudc loai hgp chat bixiclo, cé hai dong phan cau hinh IR, 


4R va 18, 458: 
: O O 


IR, 4R 18, 48 
tne E78" C5 t, 207,4°C tae 178,6°C st, 204°C 


Campho cé mili thom manh, vi cay, cé trong tinh dau iong nao, ding trong y té va 
lam chat hod déo polime, | CHO 


d) Vanilin, CsHyO;, la mét andehit thom, cé cong thiic : 
OH OCH, 


Vanilin 1a chat ran, két tinh hinh kim, khéng mau, nong chay 6 82°C cé trong vd 
qua vani duéi dang glicozit. Vanilin cé mii thom hap dan, dung lam gia vi vA chat thom 
cho banh keo. 


10. Hop chat dicabony] 


a) Hop chdt 1,2-dicabon yl 


Cting nhu cdc hop chat dicabony! khac; hop chat I,2-dicabonyl cé thé 1A diandehit, 
xetoandehit hodc dixeton. Thi du: 


H-C-C-H CH3;-C-C-H CH3 —C-C-CHs Cols —C-C-CeHs 
: ll sl | i 


Glioxal Metylelioxal Biaxetyl Benzil 
(etadial) (2-oxopropanal) (butan-2,3-dion) (diphenylglioxal) 
* Phuong phap diéu ché 


— Oxi hod nhém a-metylen cua hop chat monocacbonyl. 
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Beg | 


Thi du : 
CH,-CHO + seQ, —+ CHO-CHO + H,O + Se 
CH;-CO-CH; + SeQO, > CH,-CO-CHO + H,O + Se 


CH,-CO-CH,-CH, + SeOQ, -» CH3-CO-CO-CH; + H,0 + Se 


~ Oxim hod nhém o-metylen cia hog chat monocacbonyl réi thuy phan. — 
Thi du : 
CH.,-CO-CH, + HNO, —> CH,-CO-CH=NOH + H,O0 


7 + 
CH,-CO-CH=N-OH + H,O ——> CH;-CO-CH=0 + NH,0H 


~ Oxi hod hodc dehidro hoa a-glicol hoac c-hidroxixeton. Thi du : 


CH,OH-CH,OH —“> CHO-CHO + 2H) - 
t 


CH,-CH-CO-CH, —“» CH3-CO-CO-CH3 + H2 
| t : 
OH 
* Tinh chdt hod hoc 


Do anh huéng qua lai gitta hai nhém cacbonyl, hop chat 1,2-dicacbonyl co kha 
nang phan img rat cao, dac bigt 6 gl ioxal. 


Try mét sé hop chat dicacbonyl thom nhu benzil, cdn tét ca cac hop chat 
| -2-dicabony! déu tham gia cdc phan Ung cia hgp chat monocacbony!! nhu cdc phan ting 
céng (HCN, NaHSQs, v.v.. )s andol hod, ngung tu voi hidroxylamin, v. 


Ngoai ra, chting cén tham gia nhimg phan img hod hoc khac, dac trmg cho hai 
nhém cacbonyl ¢ ké bén nhau : 


Phan itng voi HO Yam ditt lién két gitta hai nhom C=O. Thi du : 


CH3-C-C-CHs + HO-OH —> 2CH3—C-OH 
il | 


Phdn ting khit mot nhém C=O tao thanh hidroxixeton - 


CH -C-£-CoHs jH, HS, CeHs—C-CH-CoHs 


O OH 
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a 8 
Oy et 


7 


Phan. tng Cannizaro noi phan ti tao thanh ci-hidroxiaxit. Phan ting nay chi xay ra 
d61 v6i diandehit hoac andehit- -xeton. Thi du : 


CHO-CHO + H,0 HO’, CH,0H~-COOH 
CH;—CO-CHO + H,o —22_, cH,-CHOH-COOH 


Phan img ngung tu croton thanh quinon. Thi du : 


O 0 
CH, ¢ CH, ¢ CH, (¢ 
a pon | a pon a pon 
Cc “CH, [Cc CH, ) C “CH 
I O _ HO* | | OH | fo. il 
O77 | a” H.C Co —> CH UC. 
CH, AY C CH, me c CH, 
Cc CH; O 0 
O 


2,9-Dimetyl-1,4-benzoquinon — 


Chuyén vi benzilic. Khi dun nong benzil trong m6i truong kiém, sé xay ra su 
chuyén vi mt nhém C,H, tao thanh axit a-hidroxidiphenylaxetic hay con goi 1a axit 
benzilic : 


SO ; 7 3 
(O OH 9? oon 
CH a7, MAOH, OH E-C.08 — >  GH-C-CO 
CH {CHS CoH, 
H OH © H 
ae mo cdl a 
CH, CH, 


Ngung tu vét ddn xudt cia amoniac. Hop chat 1,2-dicacbonyl ngung tu véi 


|,2-diamin tao ra hop chat di vong. Thi du : 


O NH 
in en a 
ns) 
> “SQ NH 


Etylendiamin 


on a H,N. 7 H 
CH. ~2H;0 
‘O  HLN H 


o-Phenylendiamin 
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2,3-Biphenyl-5 ,6-dihidropirazin 


aN 
OD 


N 


Quinoxalin 


Su ngumg tu véi hidroxylamin tao thanh monoxim hoac dioxim : ° 

CH3-C=O 44,N-on _CH3-C=N-OH +H Noy CH,-C=N-OH 
—_—-—_——» 4» } 

CH,-C=0 ~"2% = CH,-C=0 -H20  CH;,-C=N-OH 


Pimetylglioxim dé dang tao phitc mau héng voi Ni** nén duoc ding trong Hoa 
Phan tich : 


b) Hop chdt 1 ,3-dicacbonyl 
Hop chat |,3-dicacbonyl cing c6 thé 1A diandehit, xetoandehit hay dixeton. Thi du : 


O=CH-CH,-CH=0 CH,-CO--CH,-CH=O CH -CO-CH,-CO-CH;, 

Andehit malonic _ Andehit axetoaxetic — Axetylaxeton 

(propandial) (3-oxobutanal hoc (pentan -2,4-dion) 
fomylaxeton) | | 

s SH we C,H,-CO-CH,-CO-CH, | 
f f _Benzoylaxeton 

HC MA, : (1-phenylbutan- | ,3-dion) 

CHY ~CH, | 
Dimedon 


(5,5-dimetylxiclohexan-1! ,3-dion) 


Nhém metylen 6 gitia hai nhém cacbonyl co dé heat dong hod hoc rat cao lam cho 
cdc diandehit hoac xetoandehit tu ngung tu va do dé rat kho phan lap chung. 


Ta c6é thé nghién cttu cdu tao va tinh chat hod hoc cla cac hop chat 1,3-dicacbonyl 
trén co so chat tiéu biéu 14 axetylaxeton. | 


* Cdu tao 


Axetylaxeton tén tai @ hai dang theo mot can bang. Dé 1a dang cacbonyl va 


dung enol. 
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a 
— mh 


CH; -C-CH,-C-CH, =< CH, —C=CH-C-CH, 
li Ub lf 
OH O 
Dang cacbonyl Dang enol 


Khac véi axeton chi cé 2,5.10 °% dang enol, axetylaxeton tén tai 6 dang enol 
156i 85% (ti 1é nay bién d6i theo ban chat cha dung méi). Dé 1A vi & dang enol cha 
axetylaxeton co su lién hop va lién két hidro néi phan tt: 


¥ H 
CH; Ze» oa CH, _ oN AH, 
b (0 hay la 0 0 
H or 


* Tinh chdt hod hoc 


Su t6n tai déng thdi hai dang cacbonyl va enol 1am cho axetylaxeton c6 dac tinh 
hoa hoc phong phii va dac trung. 


— Phan ting ankyl hod 


Dang enol cua axetylaxeton cé thé tac dung véi kiém tao thanh enolat kim loai goi 
la axety] axetonat kim loai. Axety! axetonat kim loai tac dung véi tac nhan ankyl hod tao 
ta ddn xudt O-ankyl, hoac ddn xudt C-ankyl. Chang han mety! iodua phan ting vdi natri 
axetyl axetonat sinh ra dn xudt C-metyl, nhung phan ting véi bac axetyl axetonat lai 
sinh ra dan xuat O-metyl : 


CH; 
CH; ~C-CH=C-CH3 + CH3l —y5-> CH3-C- -C-c- CH; 
ll ot 
O ONa OH O 


CH, ~C-CH=C—-CHs + CHI TAgi” CH, —C-—CH =C—CH3 
| ~ t| 
OAg O OCH, 
~ Phan ting ngung tu véi hop chdt chia nito tao thanh di véng 


Axetylaxeton tac dung vdi nhiéu hop chat chita nito nhw hidrazin, ure, v.v.. . tao 
thanh cdc di vong pirazol, pirimidin, v.v.. 


35 oe As CH; / ‘\ CH CH, C VA No CH: 
QO. + 6 -2H,0 \ f a ‘ t | 
: N--—N NH-—N 


3,5-dimetylpirazol 
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“2g 


a eg 


BN Ata, AH; CH; CH, CH; CH CH CH 


__, . T 
O + QO —2H,0 . a N — i oN 
HN NH, | C 
“GT OH 
6 | 2-Hidroxi-4,6-dimetylpirimidin 


-- Phan ing tao phitc 


Dang enol cia axetylaxeton tham gia phan Ung tao phitc mau kiéu chelat (phitc 
vong cang cua) vGi nhiéu kim loai da hoa tri nhy Cu**, Ni**, Co", Fe", Al**, v.¥... Thi 
du déng axetyl axetonat c6é céng thifc 


| 
CH, ~ cn Cay on CH; ote 
i: i 
Ney hay la "Cy" 
a *, a * 

F 4 a! 
Ms ON rxgtt CL 
CH, © CH, CH, © CH, 
H H 


DHiéu kién hinh thanh cing nhu mau ctla cdc axetyl axetonat khéng gidéng nhau, 
nén axetylaxeton duoc ding trong Hoa Ph4n tich. 


c) Quinon 


Khi oxi hod mét sé diphenol, ta ditgc nhiing dixeton loai vong lién hgp, goi chung 
la guinon. Khong phai bat ki quinon nao ciing phai diéu ché tir diphenol, tuy vay tuy 


theo dac diém cua véng thom trong diphenol tuong img, ngudi ta phan biét : 


benzoquinon, naphtoquinon, antraquinon, phenantroquinon, V.V... 


> FF & 


O | O 
1 ,4-Benzoquinon 1,2-Benzoquinon | 1,4-Naphtoquinon 
(p-benzoquinon) = (o-benzoquinon) (9-naphtoquinon) 


mau vang chanh, t,, 116°C mau dd, phan huy 60°C —s mau vang, t,, 125°C 
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ot 


1 ,2-Naphtoquinon : 2,6-Naphtoquinon 





(o-naphtoquinon) (amphi-naphtoquinon) 
- mau dd, phan huy & 120°C mau do gach, phan huy & 130 - 135°C 
0 
OIC o{ )_ 
Oo | ; | 
9,10-Antraquinon 9,1 O-Phenantroquinon Diphenoquinon 
mau vang, t,, 80°C mau da cam, t,, 208°C mau vang, ty, 165°C 


Hé thong céc lién két d6i trong phan tu quinon duge goi la nhém quinoit : 


< © 


| ' p-Quinoit o-Quinoit 
Quinoit 1A nhém mang mau, dac trung cho nhiéu phém nhugm. 
Sau day ta dé cap t6i p- va o-benzoquinon 1a hai hgp chat quinon dién hinh. 
Benzoguinon 


p-Benzoquinon duoc Voxkresenxki (Voskressensky) tim ra nam 1838, khi oxi hoa 
axit quinaic (tir dé cé tén goi quinon). 

Hien nay, ngudi ta diéu ché p-benzoquinon bang cAch oxi hod anilin nho axit 
cromic. Phan img xay ra qua nhiéu budc, trong dé c6 bude tao thanh p-aminophenol : 


NH, _ NHOH NH, NH O 
| OH © O O 
Phenylhidroxylamin p-Aminophenol Monoquinonimin 


Vi thé, ngudi ta cé thé diéu ché p-benzoquinon xuat phat tu p-aminophenol. Tuong 
tu nhu vay, ngudi ta oxi hod hidroquinon va déng phan ortho cia.n6é (pirocatechol) 
thanh p- va o-benzoquinon (o-benzoquinon rat khéng bén). 
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“a 


OH O 
3 © + H,Cr.0, — 16) + Cr,0, + 4H,0 
OH O 
OH O 


3 + H,Cr,0,— 3 + Cr,0, + 4H,0 


Can chi ¥ rang trong qua trinh diéu ché p-benzoquinon thuong dé tao ra san phim 
trung gian khé tan trong nudc, goi 1A quinhidron. Quinhidron 1a phitc chuyén dich dién 


tich tir nhan hidroquinon gidu electron sang nhan quinon nghéo electron : 


OH Q 
OH O 


Vi vay, cin ding du chat oxi hod. 


Benzoquinon c6é cau tac cua mot hop chat cacbonyl a, B-khéng no, trong do cAc 
n6i doi C=C. va C=O tuong d6i biét lap, va mute d6 thang bang cdc lién két trong phan tur 
quinon tuong déi thap, khong giéng trong phan tit benzen. Diéu nay thé hién & cdc s6 
ligu vé bac lién két, cing nhu vé dé dai lién két trong phan tit. | 





p-Benzoquinon Benzen (cong thitc Kekule) 
Do dac diém cau tao nhu vay, quinon cé nhig tinh chat cha nhém cacbonyl va 
cha néi déi riéng ré, déng thdi cfing co nhing phan img dac trmg cho hé lien hop. 
~ Phin ing cia nhém C=O 
Benzoquinen tac dung duge v6i cdc téc nhan phan img cia nhém cacbonyl, nhu 


hidroxylamin, phenylhidrazin, hop chat co — magie, v.v... Khi dy co thé chi mét hoac ca 


251 


hai nhém C=O cing tham gia phan tng. Thi du : p-benzoquinon véi hidroxylamin c6 thé 
tao ra mohoxim hoac dioxim | 


O | N-OH N-OH 
H,NOH H,NOH 
~H,O -H,0 

0. | O N-—-OH 


Monoxim cua p-benzoquinon JA dang tautome cua p-mnitrozophenol 


N-OH 


O OH 
Cac benzoquinon cling dé bi kha thanh dihidroxibenzen tuong ing, dac biét 
o-benzoquinon dugc coi 1A chat oxi hog manh. Thi du: | 


OH 
cy -H,SO, hay HI on 
ie 4 


~ Phan itn 8 cua nhém C=C 


Benzoquinon tham gia phan tg cong vao néi doi C=C theo hai buéc. Chang han 
né cé thé c6ng hai nguyen tu brom tao thanh din xudt dibrom 1} cong tiép hai nguyén 
tu nifa sinh ra din xudt tetrabrom. 


O 0 mae 
O Cr Br seq 
2 
Br Br Br 
om O QO 
Benzoquinon ciing cén IA mét dienophin. Phan tng gitta benzoquinon va buta-1,3-dien 
tao ra tetrahidronaphtoquinon réi thanh octahidroantraquinon : 


, 
O Cc O OO: | 
s | 
O- 8 — CO ™ OO 

oi . 
O Hi, O ; O 


Tetrahidronaphtoguinon Octahidroantraquinon 
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— Phdn ting cia hé lién hop 
_ Nhiéu axit v6 co yéu va trung binh, axit hitu co, ancol, amin bac mét va bac hai,... 


tac dung véi p-benzoquinon, tuong ty nhu voi xeton o, B-khéng no tao ra cdc dan xuat 
cua hidroqguinon. 


O---H | H H : 
( | H enol hoa | 
xX ‘ 
Xx, X 
O “ OH | 


().--- 


(Xx : Cl, CN, OCH, OCOCH,, NHC,;Hs, VV...) 


Anhidrit axetic cing 6 thé tac dung véi benzoquinon tuong ty nbu tr€n, tao ra dan 
xuat diaxetyl cua 1,2,4-trihidroxibenzen. 


QO COCH, © ~  OCOCH, 
CO + (CH,CO),O — WH ---- 2. _enol hoa , CO 
| COCH, ' | OCOCH 
Q) 1 __OCOCH, OH 3 


San ph4m thu dugc dé dang bi thuy phan trong méi truéng axit tao thanh 
1,2,4-trihidroxibenzen. 


Cau hoi 6n tép 


14, Thé nao la hop chat cacbonyl ? C6 may loai hgp chat cacbonyl ? Cé may cach 
goi ten andehit va xeton theo IUPAC ? Cho thi du. | | 
2. Hay tim cac phuong phap di tir cc nguyén ligu khac nhau dé diéu ché : 
a) Propanal 
b) Butanon 
c) Benzandehit 
d) Axetophenon 
3. Néu dac diém cdu tao cia nhém cacbonyl, nhimg loai phan ung chinh cla hap 
chat cacbonyl. Cho thi du. 
4. Andehit cé phan ting gi khac xeton ? Andehit khong c6 He, cé nhtmg phan tng 
riéng biét gi ? | 
5. CAchop chat dicacbonyl c6 nhtmg phan tng gi khac cac hop chat monocacbonyl ? 


6. Caéc hop chat benzoquinon 6 phan Ung gi kh&c cac hgp chat dicacbonyl va 
anken ? 
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Chuong XII 
_AXIT CACBOXYLIC VA DAN XUAT 





\ 


Axit cacboxylic la nhitng hop chat hitu co ma trong phan tu cé chita nhém cacboxy! 


(-C-OH hay -COOH) lién két véi g6c hidrocacbon (truong hop dac biét, nhém cacboxyl! 
I 
O 


lién két voi nguyén tu hidro, dé 1a axit fomic : HCOOH). Dua vao cau tao cha géc 
hidrocacbon va sé lugng nhém cacboxyl cd trong phan tu ma ngudi ta chia axit 
cacboxylic thanh nhiéu loai khéc nhau : | 


+ Néu trong phan tir chi cé | nhém cacboxyl, ta cé axit monocacboxylic. Thi du 


— Axit monocacboxylic béo la nhing axit cacboxylic mach hé ma géc hidrocacbon 
cé thé no hay khéng no. 


Axit béo, no tao thanh day déng dang cua axit fomic 6 céng thiic téng quat : 
C.H,,,,;COOH vein > 0 
Thidu: n=0,tac6HCOOH — : Axit fomic 
n=1,tacé6CH;COOH : Axitaxetic 
_ Axit mach hd, khéng no : géc hidrocacbon cé néi déi hay ndi ba. 
CH,=CH-COOH ; Axit acrylic 
HC=C-COOH : Axit propiolic 
CH;-C=C-COOH : Axit tetrolic . 
_CH,(CH,),CH=CH-CH,-CH=CH(CH,),COOH : Axit linoleic 
~ Axit monocacboxylic thom c6 cong thie chung : 
C\Hy,-,COOH véin>6 
n = 6, c6 axit benzoic : CSH,COOH. 
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Axit béo, thom : C,H,,-7(CH)),,COOH vdi n 2 6 va m 2 1. 
n=6vam=1:C,H,CH,COOH Axit phenylaxetic. 
7 Axit monocacboxylic vong no : C,H,,-;COOH vai n 2 3. 


LL COOH : Axit xiclopentancacboxylic 
+ Néu trong phan tir c6 hai nhém cacboxy]l, ta cé axit dicacboxylic. 
Thi du: 
— Axit dicacboxylic loai béo, no. 
HOOC(CH,),COOH véin20 
n= 0, tacé6 HOOC-COOH — : Axit oxalic 
n=l, HOOCCH,COOH : Axit malonic 
~ Axit dicacboxylic béo, khéng no : 


H-C-COOH H-C-COOH 
. ll . 

H-C-COOH HOOC-C-H 

Axit maleic Axit fumaric 


~ Axit dicacboxylic thom > . | 
‘COOH COOH COOH 


COOH 
COOH 
COOH 
Axit phtalic Axit isophtalic Axit terephtalic 


+ Trong phan tir axit hit co cé thé cé 3 nhém cacboxyl hay nhiéu hon nifa. bo la 
axit policacboxylic. ) 


Thi du : — Axit hitu co cé 3 nhém cacboxy! : 


OOH 
Axit benzen-1,3,5-tricacboxylic 
HOO COOH (hay axit trimesic) 
COOH COOH 
COOH | ore 
oe | COOH 
COOH 
Axit benzen-1,2,4-tricacboxylic Axit benzen-1,2,3-tricacboxylic 
(axit trimelitic) ' (axit gemimelitic) 
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~ Axit cé 4 nhém cacboxyl va 5 nhém cacboxyl : 


OOH 


© ‘COOH 
HOO 


COOH 


Axit benzen- | ,2,4,5-tetracacbox ylic 


(axit piromelitic) 


— Axit httu co cé 6 nhém cacboxyl : 


| OOH 

HOO COOH 

HOOC COOH 
COOH 


COOH 
HO, COOH 
COOH 

COOH 


Axit benzen-1,2,3,4,6- pentacacboxylic 


Axit benzen- 1,2,3,4,5,6-hexacacboxylic 


(hoac axit benzenhexacacboxylic) 


' Dan xuat cua cdc axit cacboxylic la nhimg san phdm thu duge khi thay thé nhom 
-OH hoac nhém =O cua nhém cacboxyl hoac thay thé ca hai nhém -OH va =O. 


+ Khi thay thé nhém -OH cia nhém cacboxyl -COOH bang nhém -Z ta duge cac 


chat sau : 


R-C-O-H — R-C-Z 


il 
O 


« Z lahalogen (Cl, Br, 1) 


« RO 


« NH) (NHR’, NR3) 


« R-C-O 
il 
O 
7 N3 
- NHNH; 
e NHOH 
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——_ 


ll 
O 


R-C-Hal : Halogenua axit 
b 

R-C-—OR’ : Este 
i 

R-C-NH) (R-C-NHR’ ; R-C-NR3) 
O O O 


Amit Amit thé 
(R-C-),0 : Anhidrit axit 
ll 


R-C-N3 : Azit 
O 

R~C-NHNHb)-: Axyl hidrazin 
a 

R-C-NHOH : Axit hidroxamic 
.O 


+ Thé nhém =O hoac cé hai nhé6m -OH va =O. | | 

~ Thé nhém =O bang nh6m =NH ——> ~—= R-C-OH : Axit hidroximic 
NH 

- Thé cd hainhé6m =O va-OH = =— > — R-CEN: Hop cht nitrin 


Sau day, chang ta sé khao sat axit cacboxylic va cdc din xuat cha ching. 


§1. AXIT CACBOXYLIC 


| - DONG DANG, DONG PHAN VA DANH PHAP 
1. Déng dang 
MGi loai axit cacboxylic 6 mot day déng dang img véi mot cong thtic chung. 
u) Day déng ddng cia axit monocacboxylic mach hd, no : 
C2 {COOH vai n = 0. - 
n = 0, tacé.axit fomic, HCOOH, IA axit dimg dau day déng ding. 
b) Day déng dang cud axit monocacboxylic mach hé, cé lién két boi : 
> Phan tu cé chifa 1 lién két doi : 
| C,H>,-;COOH véin2>2 
n = 2, CH,=CH-COOH : axit acrylic, dimg d4u day déng dang. 
~ Phan ti cé chita 1 lién két ba : | 
CHo,-3COCH (n> 2) 
n= 2, HC=C-COOH: axit propiolic, dmg dau day déng dang. 
c) Day déng dang cia axit monocucboxylic thom : 
C,H2,-7COOH (n> 6) 
n = 6, tacé CgH.-COOH : Axit benzoic ; 


n= 7, CH; 40) coon : AXit o-, m- va p-toluic. 


17-HHHCo 2? | 2457 


d) Day déng ddng cua axit monocacboxylic béo thom : 


(Cy ce \,-COOH s(n 1) 


n= 1,C.H,CH,COOH: Axit phenylaxetic. 


2. Déng phan 


S6 luong déng phan cia axit cacboxylic phu thudc vio sé lueng nhém cacboxyl 
(-COOH) cé trong phan tit, c4u tao géc hidrocacbon va v1 tri cua nhém chife cacboxyl 
trong mach. 


Thi du : Axit monocacboxylic loai béo, no cé sé déng phan axit bang sé déng 


phan cua hidrocacbon no cé 1 nhém thé. Ty déng phan cau tao, ching ta mdi di tim 
déng phan cau hinh (déng phan quang hoc, déng phan hinh hoc). 


3. Danh phap 


Danh phap cia-axit cacboxylic gém hai loai chinh : danh phap thong thuéng va 
danh phdp IUPAC. 


a} Danh phap thong thudng 


Nhiéu axit hitu co cé tén goi mang tinh chat lich sw, tic 14 xuat phat tir nguén géc 
tu nhién dé tach ra duce axit dé hodc ti nguén nguyén liéu dé diéu ché axit. Chang han 
nhu : HCOOH, duge goi 1a axit fomic vi axit nay dugc tach ra ttt mot loai kién Ivra c6é tén 
la formicarupa ; Axit axetic, CH;COOH, cé trong gidm ly tir chit acetic 14 thudc giam ; 
Axit butyric, CH;,CH,CH,COOH, duoc lay tir chit La Tinh butyrum cé nghia 1a dau, vi 
axit nay sinh nhu dau va axit butyric cing déng gop phan chinh vao mii 6i cia bo, 
nhung este cha né 1a n-butyl butyrat lai cé mii thom cia dita ; Cac axit khac nhu axit 
caproic, CH3(CH2),COOH, axit caprilic, | CH;(CH,),<COOH va axit caprinic 
CH;(CH2),COOH cé trong thanh phan mé dé (tir chit caper 1a dé). : 


Nhiéu axit khdc duoc coi IA axit axetic the. Dé la axit ankylaxetic, axit ankenylaxetic, 
axit arylaxetic. 


CH; 

CH;-C-COOH , CH,=CH-CH,-COOH , (O)j-cH, -COOH 
CH; : 

Axit ptvalic Axit vinylaxetic Axit phenylaxetic 


(axit trimetylaxetic) 
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Mat sé axit thom : 


COOH COOK 
é ; 


Axit benzoic Axit o-toluic 
oO OOH 
Oratecn-coor Hooc{())~ COOH Ce 
Axit xinamic : Axit terephtalic Axit o-naphtoic 


Nguoi ta con ding chit Hi Lap dé chi vi ti nhém thé trong mach : 
o, 8 Yl BI al 


-C-C-C-C-C-COOH 
} 4 


b) Danh phap TUPAC 


+ Axit monocacboxylic va dicacboxylic mach ho duoc goi theo tén cua 
hidrocacbon tuong tng (hidrua nén) voi tiép ddu ngit la axit va tiép Vi ngif 14 o1c (d6i voi 
axit monecacboxylic) va dioic (d6i voi axit dicacboxylic). Thi du : 

HCOOH CH,-COOH CH,-CH2 -CH-COOH 

CH, 


Axit metanoic Axit etanoic Axit 2-metylbutanoic: 


HOOC-COOH HOOC(CH2)sCOOH = CH =CH-CH-COOH 
CH; 


Axit etandioic - Axit octadioic 


Axit 2-metylbut-3-enoic 
CH, —-CH=CH-CH) —CH —-COOH HC=C-C=C —-CH) —COOH 
NH, 
Axit 2-aminohex-4-enoic ‘Axit hexa-3,5-diinoic 


+ Khi trong phan tis c6 hai hay nhiéu nhom chitc khdc nhau thi thir tu uu tién sé nhu ° 
sau : -COOH >- SO3H > - SO,NHby, -SO0,R >—-CONH, -CN, -COOR > -CHO © 
Cac nhom khdc dugc coi 4 nh6m thé. 


Thidu: H,N(CH2 6 COOH CH;(CH> )2 -CH-CH,CH2COON 
| CO-CH; 
Axit 7-aminoheptanoic Axit 4-axetylheptanoic 
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+ Khi nhom cacboxyl (-COQOH) dugc coi la nhém thé cia hidrocacbon thi nhém 
_ cacboxyl cé thé doc 1a cacboxi hodc doc tén cla hidrocacbon véi tiép déu ngif 1A axit va 
tiép vi ngtt 1a cacboxylic, dicacboxylic hay tricacboxylic (tén hidrocacbon hay hidrua 
_nén khéng tinh dén nguyén tit cacbon trong nhém cacboxyl). | 


Thi du : | 
| O.H 
(con Con. 
Axit xiclopentancacbox ylic Axit naphtalen-1,2-dicacboxylic 
-~ COOH 
me (O)-coo# 
Cl 

Axit 2-cloxiclobutancacboxylic _ Axit benzencacboxylic 

CH3COOH | CH2COOH 

HOOC-CH), —CH, —CH, -CH-CH, -COOH 


Axit metancacboxylic Axit 3-(cacboximety)|heptandioic 
+ Tén cua nhém axyl (R-C-) hay aroyl (Ar-C-) | 
| | 
QO 
Nhom cacboxyl (-COOH) khi bo bét nhém -OH, ta cé nhém aroy! (Ar-C-), axyl 
| 


O 
(R -C-). Tén cua nhém nay dugc hinh thanh bang cach d6i “axit...-ic” thanh “...-yl”, 
ll : 
O 
“axit... -oic” thanh “...-oyl” va “‘axit... cacboxylic” thanh “... cacbonyl”. Cé truéng hop 
ngoai lé 6 axit acrylic va axit xinamic.... 


Thi du : 
Axit axetic, CH;-C-OH —- £(CH;3-C- Axetyl 
ll ol 
Axitfomic, | H-COOH + H-c-  Fomyl 
I 
Axit benzoic, C,H.COOH +> CcH5-C- Benzoyl 
ll 


Axit acrylic, © CH,=CH-CO,H > CH)=CH-C- Acryloyl 
fl 
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AXit Xinamic, (C)-CH=CH-CO,H -» (©)-CH=CH-c- Xinamoyl 
| O 


Axit xiclopentan- a: CO,H ~> C- Xiclopentan- 
-cacboxylic | 6 -cacbonyl 









Bang Xil-1. Tan goi cua mGt sé axit cacboxylic 


Tén IUPAC 
Axit + hidrua nén + oic hay 
Axit + hidrua nén + cacboxylic 


























Tén théng thiiang 


Céneg thic . 
& AX +... -1e 


OT Axit, fomic fAAREE CAN nae 


elanoic 
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HOOC-COOH oxalic 


See EEE EEE EEE ee ete eter Pete tet SC oo oo eee ener eee eee ccs ems ad te MDa Be eee eee eee ale dD pe ee eee EE prs HEEEeSenrecenrecenesrenes 


malonic 


een ene Neen ee ee ee ee eee ee gee ee PE EEE ee a EST © 2 2 So ese snc ng gene 4 5 LAL PEL PP eee eEEEEEELLLLLEL Ls te 


SUCKINIC 


eT oreo _ De Ee ii eed A ee TL to eo 









benzoic benzencacboxylic 


nnn pee gyn nnee ngs g pee ee ee ee eR PL mee EE pT 7 1 ces CUCU ee ne FED seeeeeeceeceess TEEETEETEELERLERESES® 
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p-toluic 4-metylbenzencacboxylic 
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nicotinic piridin-3-cacbox ylic 
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furoic | furan-2-cacbox ylic 
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Bang XH-2. Tén théng thudng cla mét sé axit cacboxylic 
va nhém axy! hay aroy! cua chdng 


rere eer res eee COC Cte CO CoCo Ee ana 


reer eee tT toe aloe 


Seer errr eer eee ee eT ts al 


rrr etre ee ee 


Speer ere merrerrerererr Perr Perret Tie Re CCL OO lc cet ett 


(CH3),CCOOH 


SESrnreee 5 eee unease eee me eee ee nesene eee em cts - 


CH2=CH- COOH 


errr metre te te ll 


ae cee pepe eee ee eens es ee epee es ee ee ee Dee 


em me eee eee eee ss ee eee ees a ae el a EE Sa a nd me ee ed Ld 


ee ee a es a ee 2 es Nae RS ET B= 1 
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Axit  fomic HCO- | fomyt . 
" _ axetic CH,CO- axetyl f 
" propionic CH,CH,CO- propionyl 
"  a-butiric CH,CH,CH,CO- n—butiryl 
" — isobutiric (CH,),CHCO- jisobutiryl = 
* -valeric CH3(CH))3;CO- n-valeryl 
". isovaleric (CH3),CHCH,CO- isovaleryl — a - 
" — pivalic (CH;),CCO- pivalyt 
"acrylic CH,=CH-CO- acryloyl 
" ‘benzoic ©», CO- benzoyl 
" xinamic (O)-cH=CH-Co- Xinamoyl 
" phenylaxetic CO) CH,CO- phenylaxetyl 
Saar <; nn a 
" @-naphtoic CLS a-naphtoy! 
"  B-naphtoic B-C, gH;CO- B-naphtoy! 
"  malonic -OCCH,CO- malony! 
. Xielohexan- C- xiclohexan- 
-cacboxylic db -cacbonyl 
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a) 


{1 - PHUONG PHAP DIEU CHE 


1. Oxi hoa cac hop chat hitu co 


Axit cacboxylic ¢6 thé thu duge bing phuong phap oxi hoa cac hep chat hitu co, 
nhu hidrocacbon (ankan, xicloankan, anken, dien, ankin, aren...), ancol, andehit 
va xeton. | 


a} Oxi hod ankan 
Ankan bi oxi hod bang oxi khong hi voi chat xvic tac 14 mudi mangan & nhiét 


dé 100°C : 


R-cCH, —12bs RCH,OH ++ RCHO _!0] , RCOOH 


C4c ankan mach dai (dén 30C) bi oxi hod g4y mach thanh cAc axit cacboxylic 
mach ngan (tir 2C dén 22C). 


RCH,CH,R’ 21> RCOOH + R’COOH 


Phan (ing oxi hod ankan duge ap dung rong rai trong cong nghiép san xudt xa 
phong. Xa phong 1a muéi Na hay K cha cdc axit beo cao (tir 10 dén 20C). 
bh) Oxi hod anken 


C4c anken bi oxi hod 1am dit lien két doi tao ra mét h6n hop axit cacboxylic 
hoac xeton. | 


RCH=CHR’ —2L> RCOOH + RCOOH 


Chat oxi hod thudng dimg 14 hén hop sunfocromic (K,Cr,0, + H,SO, dac) hoac 
hén hop sunfopemanganat (KMnQ, + H,SO,). 


Thi du : | 
CH,CH=C(CH3), 4 CH;COOH + CH3 -C-CH; 
Mat sé thi du khac : 
H,-CH=CH, 1) KOH/C,H.OH. HO OOH 
(Déng phan hoa) | {oO} 
9 2) KMnO, ° 0 
O— CH, . O- CH, O— CH, 
Safrol | Heliotropin Axit piperonylic 


(trong d4u xa x1) 


263 


CH=CH-CH, | OOH 


O-CH, OCH, 
Anetol Axit anicovic 
(trong déu héi) 


CH,CH=C(CgHs)) —“@+> CH,COOH + (CgHs)2C=0 


c) Oxi hea hidrocacbon thom 


Cac ankylaren, ankenylaren dé bi oxi hod tao ra axit cacboxylic. Thi du : 


One RNs, (Oy 0H 

CH; ol 
~——————) 

Gon 


OH 
-COOH 
— (o, m, p}-Xilen Axit benzendicacboxylic 
(axit phtalic, axit isophtalic, axit terephtalic) 
CH, COOH 
KMnO, J 
| | OH” 

H3 CH; HOO COOH 
Mesitilen Axit trimesic 
CH(CH3)» os OOH 7 

: _KMnCs _ + 2HCOOH 
OH | 
CH; COOH 
ni-Isopropylmetylbenzen Axit isophtalic 
> 
- 450°C COOH 
Naphtalen : Axit phtalic 


CH, OOH 
- CrO 
oe ge 


Cy Heats _10l , @nuee + CH3(CH) ), 7 COOH 
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CH, : COOH 
H,C CH, HOO COOH 
KMn0, 
—_—_"> 
t 
CH, CH, HOOC COOH 
CH, COOH 
1,2,3,4,5,6-Hexametylbenzen Axit benzen-1,2,3,4,5,6-hexacacboxylic 


Ankylbenzen di cé sé nguyén tre 1én, nhung chi nguyén tir C & bén.canh nhan 
thom mdi bi oxi hoa dé tao ra axit thom. 


d) Oxi hod xicloankan 
Xicloankan bi oxi hod béi oxi khéng khi cing cho san pham 1a axit cacboxylic. 


_—__¥2___y ___ 9% sy , , 
O xtic tac NO CO xc tae V,O¢ HOOC(CH2 )4COOH 


Xiclohexan Xiclohexanon | Axit adipic | 


e) Oxi hod ancol 


Cc ancol bi oxi hoa theo nhiéu huéng khéc nhau : Ancol bac I bi oxi hoa thanh 
andehit vA andehit lai bi oxi hod thanh axit giit nguyén mach cacbon. 
rcH,OH —2L, rcHo —!25 RCOOH 
Ancol bac II bi oxi hoa thanh xeton. 
CH,-CH-oH —&1, CH3-C-CH + H20 
> , 
CH; O 


 Xeton chi bi oxi hod khi ding tac nhan oxi hoa manh va dun néng. Mach cacbon 
cua xeton bi gay & hai ben cua nhém cacbonyl va cho mét hén hop axit. 


b | 
| i, 10) 29 CHyCH)CH,COOH + CH;CH,COOH 
CH,CH,CH)CH, ~ C= CH) CH; nee 
6 b . CH3(CH,)3 COOH + CH;COOH 


2. Phan ting thuy phan 


a) Thuy phan cdc dan xudt gem-trihalogen trong dung dich kiém ddc, dun ndng. 


RCCl, + 3NaOH —'> RCOOH + 3NaCl + H,0 
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at 


COOH 
o 3 _ ln, Onin oh, Cy ah ah Okie _H,0 | on 
hv hv 


Toluen Benzyl clorua _Benzal clorua Benzo clorua Axit benzoic 
 Tuong tu, cé thé thuy phan dan xudt cia axit octofomiat. 
OC2Hs 43,0 


/ 
R-C> OCs5Hs R- OH —_> RCOOH + H,0 
NOCH, | 3C2#s08 men OH 





b) Thuy phan cdc nitrin 
Thuy phan cdc nitrin bang axit hay bazo sé thu dugc axit cacboxylic. Thi du : 


CH,CH)CH,CH)CN + 2H,0 +> CH,CH)CH,CH,COOH + NH,Cl 


C4c nitrin mach hé thudng duge diéu ché tit din xuat halogen va mudi xianua (KCN). 
Thi du: 
HC=CNa + Br(CH>);C1 “35 HC=C(CH)3Cl + NaBr 


7 Cl 
CCH, ),C=CH —N&NH2 MH, C1(CH));C#CNa SE, 


— > CI(CH))3C=C(CH)3C1 —“8* > NC(CH,)3C=C(CH2 3 CN 


axeton 
cat héi lu 


H4504, H,0 _ 
cat héiluu HOOC(CH> )3 C=C(CH> 3 COOH 


Axit deka-5-in-1,10-dioic 


Phan ting 6 dang téng quat : 
ayt 
- RHal —K_, row —!82_, RcooH 
-Nut 


Di voi cdc nitrin thom, giai doan ddu khong thé 4p dung phvong phap trén ma 
phai di qua muéi aryl diazoni. 


Thi du : | 
NH, Noch 
NaNO}, HCI __Cug(CN)2 _HYo | 
U-5°C KCN, Ken s0°o? 
CH, CH, CH; 


p-Metylbenzonitrin (70%) 


266 


‘Peg 


c) Thuy phan cdc dén xudt cua axit : 
R-C-Z (Z. : Hal, RO, NH2, RCOO) 
5 | 
Thi du : 


CH,COOC)Hs + H20 ce CH,COOH + C)H;0H 


(Gy cH)-C-NH, SSS _ ad HCL35% , (©) c#2co0H 
li 
O 


Phenyl axetamit - Axit phenylaxetic (80%) 


3. Tang hgp axit cacboxylic qua este malonat, xianoaxetat va este 
axetoaxetat 


a) Téng hop tit este malonat CH,(C OOCH;)> 


Phan tmg anky! hod este malonat tién hanh trong moi truéng kiém. Do anh hudng 
cilia hai nhérm cacboxylat trong este ma nguyén tir hidro & vi tri ao rat linh dong. Trong 
moi trudng kiém, no bién thanh cacbanion va tac dung véi ankyi halogenua. 


CH;(COOC?Hs)2 _C2H3ONa_, GH(COOC2Hs)2 ara RCH(COOC?Hs Dn 


Cac este anky] malonat dé bi thuy phan, réi bi decacboxyl hoa boi nhict. 


RCH(COOC;Hs), —2> RCH(COOH), so RCH,COOH 


_ Axit monocacboxylic tao ra sé tang 2 cacbon so vdi géc ankyl halogenua. 
Phuong phap nay cling co thé téng hop duge axit dicacboxylic. 
Thi du : 


CH, (COOCHs)2 —288*+ NaCH(COOC2Hs)2 _CICHCOOEIEs 


Natl 
+ Cy HsOCOCHCH(COOC2Hs )» Sica HOOCCH,CH,COOH 


AXit sucxinic 


b) Tit xianouxetat, axit xianoaxetic hay axit malonic 


KCN + BrCH,COOC,Hs — >» NC- CH,COOCHs + KBr 
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Tuong tu véi este malonat : 


; + - 
RHal + N=C-—CH,COOC>Hs © 2HsONa NC-CHCOOC)H, H" hay OH 
: | 


R 
/OOOH 
—— RCHC —“2_» RCH,COOH 
COOH 
; — b o 
CH3CH =CH-CHO + CH (COOH), —P IC". oH .CH=CH-CH=CH-COOH 
“C02, “B20 (30%) 
(Phan ting Doebner) 

G) Pu este axetouxetat : CH, -C-CH, —COOR 

] 

| | O 


Phan tng Xay ra tuong tu este malonat. 
R’Hal + CH3-C-CH,COOR —“2U50%8 , cy, -~c_cHCOOR —> 
an | | 
Oo 3 QO R’ 
1) OH™ 


or R’CH,COOH 


Bang XI-3. C4c hgp chat cd sé dé tao ra cacbanion cho phan ng ankyl hoa 


COCH, coor ° 


Este malonic Este xianoaxetat Axetylaxeton Este axetoaxetic 


Matononitrin B-Xetosunfon va Este 8-xeto- B-Dixeton 6-Andehit-xeton 
’ Sunfon-Este | 


4. Phuong phap cacboxylic hoa va cacbonyl hoa mét sé hop chat 
hitu cd ’ 

Day la phuong phdp dua nhém cacboxyl (-COOH) va cacbonyl (> C=O) vao phan 
tu hop chat hitu co dé tao ra axit cacboxylic. 
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oh? 


(a) Cacboxyl hod hop chat co — kim 


Khi cho cacbonic (CO,) tac dung véi hep chat co — kim, sau dé thuy phan ta duoc 
axit cacboxylic cé s6 nguyén tt cacbon tang thém 1 so véi hgp chat co — kim ban dau : 
co : HC. jo 
RMgHal ——*> R-COOMgHal —— > RCOOH + Mg\ 
Hal 
Thi du : 
COOH 


cH (O)- MegBr SO , cH;<O)- COOMgBr BELEN O 


CH, 
Axit p-toluic 
(hiéu suat 90%) 
Hoac : 


CH3Li “25 CH;COOLIi > CH;COOH + LiOH 
z 


, 
(O)- Na £02 , (O)-coona HO , (O)-coo# 


b) Phan ing cacboxyl hod anken (phuong phdp Reppe) 


Cacbon monooxit (CO) cong hop vao anken nhé xiic tac niken cacbonyl, Ni(CO),, 
sau do thuy phan cho axit cacboxylic : 


1) Ni(CO) 
CH=CH, + CO Sano CH3CH,COOH 


Phan img xay ra qua 2 giai doan nhu sau : 
CH, —-CH) 
Ni(CO),4 NA H,0 


CH» =CH> + CO —an C a? CH3CH»,COOH 
O 


Néu can ctf vao giat doan (1), thi cé thé cho day la phan ting cacbonyl hoa, nhung 
dua ca vao qua trinh (1) va (2) thi 14 phan img cacboxyl hod. Sau nay phan ting duoc cai 
tién bang cach cho cacbon monooxit téc dung vio anken trong dung dich axit sunfuric 
dac. Axit tao ra c6. cfu tao nhanh : 

R-CH=CH, —!", R-cH-cH, —S0*#2°, R_CH-COOH +H? 

CH; 


269 


c) Mét sé phan ung khdc 


SCO + fe 


Anthraxen Anhigyit, maleic Diaxit 





PHiéu ché aspirin tiy du mé cé thé di qua mét quy trinh.téng hop sau : 
1) Cl, va xic tée 


Dau mo —Refoming_, (GS) PNscHap susie 2) NaOH, ap suit, ¢° yeh NaOH Cre | 
“7H 


OOH COOH 
~C—-CH 
l) CO> ' t® ap suat Sou (CH,CO), O On 7 3 
yHt TO H S04 7 O 
Axit salixylic Aspirin 


Dé diéu ché axit cacboxylic, ngudi ta cé thé cho peaxit tac dung véi hgp chat chua 
no. Phan ung Prilezaep (Prilechajew) : 


C-O0OH C-OH 
RCH=CHR’ + l| — RCH-CH-R’ + I 
O O 
Axit perbenzoic Axit benzoic 


Ngoai ra c6 thé sit dung phuong phap ngung tu dé diév ché axit kh6éng no (phuong 


phap Peckin (Perkin) : 


- Khi cho andehit them tac dung vdi anhidrit axit béo va mudi cacboxylat tuong 
img cua n6 sé diéu ché duoc axit. Thi du diéu ché axit xinamic : 


(O)-cHo +(CH;CO),0 ace’ _, (O)-cH=cH- COOH 
| "180°C, H,0 


Axit xinamic (60%) 


- Andehit thom hoac andehit béo ngung tu véi hop chat cé nhém metylen da duge 
hoat hod, nhu axit malonic CH,(COOH), hay dan xudt cua né6 CH,(COOR),, co thé diéu 
ché axit khéng no : Phuong phap Knovenagen (Knoevenagel). 


(©)-CHO +CH, (COOH), —*™ , _ nt XO) CH= C(COOH), a5» O)-CH= CH--COOH 


CH3CHO+CH, (COOH), ty caycHOCOOH, >? CH3 -CH=CH ~COOH 
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ok 


d) Phuong phdp cacbon yl hod kiém hodc anvolat kim loai 

Cho cacbon monooxit 
& khoang nhiét dé 120 
cacboxylic. 


(CO) tac dung véi kiém hoc véi ancolat ctia kim loai kiém 
- 130°C va 4p sudt 6 ~ 8 atm sé cho mud; fomiat va mudi cia axit 


° + 
HONa + CO —~P.5 HCOONa —E_, coor (1) 


o + ; 
RONa + CO —-2, RCOONa —E”, RcooH (2) 


Phan tng (1) duge ap dung trong cong nghiép dé diéu ché axit fomic. 


5. Phuong phap diazometin hod clorua axit 


oc! } O=C--CHN, 
— + 
+ Btn es OCS 


I} Ag,0, H,0 
2)H* 


yo 


Axit ce-naphtylaxetic (hiéu sudt 45%) 


Piazometan 





Néu di tir axit cacboxylic, bang phuong phdp nay sé cho axit cacboxylic tang 1 C 
SO VOl axit cacboxylic d4u. 
TH; CH; CH, 


| 
C>Hs -C~ COOH ———=2> C)H5-C~ COC] DaAg,01O? ©2Hs-C-CH, -COOH 


Axit 2-metyl -2-phenylbutiric Axit 3-metyl-3-phenylvaleric 


(hiéu sudt 52%) 
Ngoai ra, 4p dun & phuong pha 


p chuyén vj axit benzylic, mot s6 hop chat a-dixeton 
cé thé chuyén hod thanh o 


-hidroxiaxit nh@ xiic téc bazo: 


OH 


1 
| KOH, C,H.OH 
O-cc@ HOH, egg coon 
OO 
Benzil Axit benzilic 
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Thi du 1: 





a a HO COOH 
c-c | 
9, 10-Phenanthrenquinon Axit 9-hidroxi-9-florencacbox ylic 
Thi du 2: | 
OO OH 
IF Ml ae | 
HOOCCH) -C-C -CH,COOH ee HOOCCH, -C-CH,COOH 
| 1 , I 
: COOH 
Axit xetopinic | Axit xitric 
Ml - TINH CHAT VAT Li 


1. Tinh chat vat li théng thuéng 


_O diéu kién binh thuong, cdc axit béo ddu day déng dang 1A cdc chat long, c6 mii 
kich thich : Axit fomic cé mii hac ; Axit axetic c6 mii thom, vi chua, tan tét trong 
nudc. Cac axit béo déng dang cao 1a nhimg chat rin, khéng tan trong nuéc. CAc axit 
cacboxylic thom cting 1a cdc chat rin, dé thang hoa. 


Khi tang s6 nguyén tir cacbon trong mach cila axit cacboxylic, dé tan trong nuéc 
giam nhung hop chdt lai dé tan trong cdc dung mdi hitu co, Dé tan trong nude giam vi géc 
hidrocacbon tang lam tang tinh chat ki nude cha chiing. 


Kha nang tan trong nuéc cia axit cacboxylic t6t hon ancol cé cling sé nguyén tir C, 
nhat la cdc axit béo thdp phan tit vi cé thé tao lién két hidro bén hon. 


| H 
| 
O...H-O...H- 
\ “Je-R 
O-H...O-H...O 
| H 
Axit cacboxylic tao duge lién két hidro manh hon ancol vi nhém O-H trong nhém 
cacboxyl phan cuc nhiéu hon. Mat khdc, axit cacboxylic cé kha nang tao lién két 
hidro véi nguyén tit oxi 4m dién 1én cha luéng cuc cacbony! hon 14 véi oxi cha nhém 
hidtoxyl khac. 
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Bang Xii.4. Tinh chat vat li ca mt sé axit cacboxylic 
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anthranilic 







xXinamic 


Cac axit cacboxylic & dang léng va rin phan ]én tén tal dui dang dime véng do 
tao lién két hidro. 


18-HHHCg 2 a 273 


_ f? « /H-O. 
O-H. 


G trang thai hoi va trong dung dich lodng, dang dime vong van t6n tai. 


Cac axit cacboxylic c6 nhiét dé néng chay va nhiét d6 s6i cao hon han so véi 
ancol va dan xuat halogen. Diéu dé phu thudc vao mic dé tao lién két hidro. 


Nhiét d6 s6i cua cdc axit cacboxylic mach hd, no tang dan theo sé luong nguyén 
tur cacbon, nhung nhiét dé néng chay cha chiing lai cé mét s6 diém dac biét vi ching cé 
cau tao tinh thé khadc nhau. 


Khi mach cacbon trong phan ti axit cacboxylic tang thi nhiét dé néng chay tang 
nhung cac déng dang cé s6 nguyén tir cacbon chan trong mach cé nhiét d6 néng chay 
cao hon cdc dong dang cé sé nguyén tit cacbon lé dimg trudéc vA sau (xem bang XII.4 va 

inh XII.1) 





10 20 
S6 nguyén tr cacbon 


Hink XH Su bién thién nhiét 46 néng chay cla diy déng dang axit monocacboxylic no, mach hd 
2. Tinh chat phé 
a) Phé héng ngoai (IR) : 


- Dao déng hod tri, Voy 06 lién két hidro : 3300 ~ 2500 em”! (Dao dong hoa tri 
cua nhém -OH trong ancol, phenol cé lién két hidro : 3600 — 3200 cm” , con dao déng 
hoa tri cua nhém —OH tw do 1a 3650 — 3590 cm" , 


— Dao dong hod tri cua nhém > C=O trong nhém cacboxyl _COOH Oo axit no la 
725 - 1700 cm ", 6 a, B- chua no JA 1715 — 1690 cm ,  axit cacboxylic cé géc aryl 
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la 1700 - 1680 cm ', axit cé a-halogen Ia 1740 — 1720 cm™!. Dao dong hod tri cia nhom 
> C=0 tu do 6 ving 1780. cm! nhung hiém khi quan sat thay. 


b) Phé céng hudng tit hat nhan NMR | 

D6 chuyén dich hoa hoc & cia proton trong nhém cacboxyl —COOH 1a tir 9 — 13 ppm. | 

(Trong khi dé 8 ciia ancol 14 0,5 - 4,5 ppm, phenol 1a 4,5 - 10 ppm, ArSH IA 3 - 4 ppm, 
RSH ia | ~ 2 ppm, RCONH, va RCONHR 14 5 - 12 ppm ...) 
Hinh XI1.2. Phé IR cha mot s6 hop chat 


1) Axit axetic 
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3) Axit xitric 


a fos a ed ||| Se 
* Seeeeeee Seer eee 
Ao oe Te 
10 mI TE ae 
od ne A KE AEE 
eT WORN PA 
i pF a A A Ta TE hy 
s104 MAE TO OA 
a Je uve 


4000) 3000 2000 13500 1000 SO} 


4) Benzyl axetat 


2.5 3.0 3.3 49 45 3.0 3.5 ‘0 7.0 $0 90 LO 12 15 20 


a | i 
— 
mull 


ran 
i 
i= 
<a 
[<iae 


: 
at 
S 


lV - TINH CHAT HOA HOC 


Truéc khi khao sat tinh chat hoa hoc cia axit cacboxylic, ching ta hay phan 
tich dic diém cdu tao cia nhém chuc dac trung cho axit cacboxylic, nhém cacboxyl 


“CO-H. Trén co so dé din dén cdc trung tam phan ting cua chung. 
0 | 


Nh6ém cacboxyl -COOH (-CO,H hay -C-OH 1a) su té hop gitta nhém cacbony! 


> C=O cha hop chat oxo va nhém hidroxyl -OH cua ancol hay phenol. 


Su té hop dé khong phai 1a su cong tinh don gian ma thuc té hai nhhom chitc nay da 
anh hudng tuong hé lin nhau, ching khéng con giit dugc tinh chat cua hal nhém riéng ré 
dé mét cach nguyén ven. 
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ant 


‘Pre 


- la H). 


Su té hop cia hai nhém lam xudat hién higu img hen hop gitta cdc electron tu do 
cila oxi trong nhém OH véi cdc electron trong lién két 46i cla nhém cacbonyl >Cc=0. 


0-H 


RC. ae 
(hoac Ar) CO 


“ 241 4: ’ o 2 | a5 5- 
Két qua la dién tich duong (8") & nguyén tit cacbon - cacbonyl giam ( Scr=0") 
va kha nang phan ting A, cling giam so véi hgp chat oxo. Mat d6 electron g nguyén tu 
oxi cua nhém —OH ciing giam va nguyén tit hidro dé tach ra hon so voi g ancol. 


Nhoém cacboxyl con géy anh huéng dén géc hidrocacbon R hay Ar (trit axit fomic 


Géc hidrocacbon cé thé 1A béo hodc thom, cé thé 1a no hodc chua no va co cac 
phan ting cla géc hidrocacbon. Do anh hudng cua nhém cacboxyl, néu géc R 1a ankyl - 
thi H,, sé linh dong, tiép theo 1A Hg, Hy..., néu géc hidrocacbon la thom (Ar) thi phan 
ting thé electrophin vao nhan sé dinh huéng vao vi tri meta. 


Dua vao dac diém cau tao trén, ta thay axit cacboxylic cé 4 trung tam phan tg : 


@ 
2 _ 


i 
@® +t © 
@ 


* 


~ Phan ting lam dit lién két O-H. 
- Phan ting vao nhém cacbonyl. 
~ Phan tng decacboxy! hoa. 


- Phan tg 0 géc hidrocacbon, 


1. Tinh axit cia axit cacboxylic 
u) Neuyén nhdn cua su phan li axtt 


So véi cdc axit v6 co manh nhw axit clohidric HCI, axit sunfuric H2SO4, axit nitric 
HNO, thi axit cacboxylic 1a nhiing axit yéu. Trong nude, axit cacboxylic phan !1 tuong 
déi yéu theo phuong trinh : 
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RCOOH + H,0 === RCOO- + HtO 
Dua vao dinh nat tac dung khéi lugng d6i véi dung dich lodng, ta cé: 
—y _ [RCOO7][Hi0}] 
~ [RCOOH][H,0] | 
Voi K 1a hang sé can bang ca axit. D6i véi dung dich rat lodng, néng d6 nuéc 
trong biéu thifc trén 1A mét hang s6, ta cé : | 


[RCOO][H3O] _ 


S01 = “Reon ‘a 





K, 14 hang s6 ion hod, hing s6 phan li cia axit cacboxylic. K, Ia mot dai luong dé 
do luc axit, né phu thude chi yéu vao nhiét dé va dac tinh cua axit. 

D6i vi axit cacboxylic, K, vao khofng 10°. N goal K,, ngudi ta cén ding 
pK, = -lgK,. K, cang 16n thi tinh axit cang manh, pK, cang Ién thi tinh axit cang yéu va 
nguoc lai. Déi véi axit axetic CH,COOH ta cé: 


_ [CH,COO™][H70}] 


_ 5 
» = TeH;COOH] = 1,75.10 


va pK, = - 1g(1,75.10 >) = 4,76, 


Nh6ém cacboxy] trong axit cacboxylic cé cau tao nhw sau : 


- v3 (=) os (-) 6 
Ae, : (+)- O: wv O: 0 
on ONT = 0 = ~C. —= ~—C. 
va anion cacboxylat c6é cau tao nhw sau - 
| ot} 1 
we. oe LO! _— ZO 2 
(B1) (Bz) .  {B3) 


Anion cacboxylat bén hon axit cacboxylic. 
Hai lién két C-O trong anion cacboxylat hodn todn tuong duong (do dai lién két 
. , | | 
C-O vao khoang 1,27A, va déu mang dién tich A — 5): 
Khi khdo sat quang phé IR cia anion cacboxylat khéng thay xudt hién vach dao 


dong cua lién két C=O (khoang tir 1740 - 1650 cm”) ma xudt hién hai vach & ving 
1610 - 1550 cm™ va 1400 - 1300 cm" img véi dao dong cia nhém -COO’. 
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od® , 


R6 rang ion cacboxylat dudc bén hoa boi cfu tao B3. Anion nay cé dé bén cao hon 
anion RO cia ancol, diéu dé 1A co sé dé giai thich tai sao axit cacboxylic lai cé tinh 
axit lon hon ancol. Mac dt axit cacboxylic 14 axit yéu, nhung né van mang day do tinh 
chat cha mot axit. Thi du cdc axit cacboxylic lam do quy tim, tac dung voi mudi cua axit 
hoat déng kém hon, tac dung vdi cdc kim loai dimg truéc hidro trong day heat déng hoa 
hoc, tac dung véi bazo kiém. Déng théi né cing bi axit manh hon day ra khoi mu6i. 


b) Anh hudng cia cdu tao géc hidrocacbon 

Tinh axit cua axit cacboxylic phu thudéc rat nhiéu vao hiéu img electron cla géc 
hidrocacbon. Géc hidrocacbon cang hiit electron thi lién két O-H cang dé tach va ion 
cacboxylat sinh ra cang bén, K, cang tang lén. Nguoc lai, néu géc hidrocacbon day 
electron thi O-H cang phan li kém, ion cacboxylat cang kém bén va K, cang giam. 

Dung mdi sé hoat hod cac ion phan li ra, nén c6 anh hung 1én toi K, cha axit 
(xem bang XIL5). 


Bang Xi/-5. Anh hugng cia dung méi dén sy phan li axit axetic 6 25°C 


175x107 
20% dioxan - 80% H,O 5,l1x 10° 
45% dioxan -— 55% HO 4.93x10- 
70% dioxan - 30% HO 478 10° 


82% dioxan — 18% H,O 7,24x 10! 


10% metanol - 90% H,O 1,25x 10 


20% metanol - 80% H,O 8,34x 10° 
100% benzen Nhé qua khéng do dugc 





Sau day, chting ta sé so sanh tinh axit giffa cdc loai axit cacboxylic : 
+ Day axit béo, no cé hiéu ing +I hoac +H 1am giam K, 
HCOOH > CH;COOH > CH,CH,COOH 
pK,: 3,77 4,76 4,88 


+ Day axit béo, no, cé nhém hit electron (-D lam tang K, : 
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F-CH,COOH < NC-CH,COOH < 0,N-CH,COOH < F,C-COOH 
pK, : 2,57 2,4 1,68 0,23 
- Axit cacboxylic cang cé nhiéu nhém hit electron (hiéu tg —[) cang lam tang 
tinh axit : 
F;C-COOH > F,CH-COOH > F-CH,-COOH — 
pK, : 0,23 1,24 2,57 


- Nhom thé cé hiéu tng -I cang gan nhém cacboxy] thi tfnh axit cang tang : 


1 —«#B y 
| | : 
Cl Cl | Cl 
pK, : 2,84 4,06 4,52 


+ Day axit chua no, cé hiéu tmg -I va +C cé tinh axit manh hon cdc axit 
cacboxylic no tuong img vi dé 4m dién cia ching khdc nhau : | 
HC=C-COOH > CH,=CH-COOH > CH,CH,COOH 
pK, : 184 2 4,25 4,88 
- Day axit cacboxylic chua no 6 lién két béi & cac vi tri khdc nhau cé tinh axit 
manh, yéu khac nhau : | 
CH,-CH=CH-CH,-COOH > CH;CH,CH=CH-COOH. 
(-I). . , (-I, +C) 
pK, : 4,48 4,83 
~ Cac axit cacboxylic chua no dang cis lu6én cé tinh axit manh hon dang trans do 
hai nhom thé 0 dang cis cé su tuong téc véi nhau : 
> Cc <a 5 Ac go 
CH; COOH CH3 H 
pK, : 4,08 4,82 


_Axit maleic va fumaric ciing nhw vay : 


HH HCOOH 
HOOC’ COOH HOOC H 
pK, : 1,91 3,91 
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7, 


+ Trong day axit thom, axit benzoic CgH;COOH 1A axit don gian va tiéu biéu nhat, 
pK,, cha né bang 4,20. 


Khi thay H trong axit fomic HCOOH bang cdc géc hidrocacbon khdc nhau CgH5, 
CH3, CgH5CH3, ta cé thé so sénh tinh axit trong day thom va day béo, no : 


HCOOH (Cy 00H CO CH,COOH —CH,;COOH 
pK, : 3,77 4,20 4,30 4,76 
Hiéu ting : (0) (-I, +C) «ED (+1) 


Axit benzoic cé nhém thé trong nhan benzen 6 cdc vi.tri khdc nhau cé tinh axit 
manh yéu khdc nhau (xem bang XII.6). Qua bang XIL.6, c6 thé rit ra mét s6 nhan xét: 


— Cac nhém thé 6 vi tri ortho, di hit electron hay day electron, déu lam tang tinh 
axit SO vol axit benzoic. Hiéu img dic biét nay goi 1a higu ting ortho. Hiéu ting ortho 1a | 
t6 hop cha nhiéu loai hiéu img (hiéu wimg khéng gian loai I, hiéu tmg khong gian loai H, 
tao lién két H va hi€u ting cam tng). | 


— Cac nhom thé 6 vi tri meta va para cla axit benzoic lam thay d6i tinh axit theo 
quy luat dang chi y : c4c nhém thé ddy electron do hiéu img +1, +C-hay +H luén lam 
giam tinh axit, con c4c nhém thé hit electron do hiéu ting -I hay -C luén 1am tang tinh 
axit, nhu nhém -NO, hay —C=N. Hai nhém thé -NO,, -CN ¢ vi tri para thi ca hai hiéu 
ung —I va -C déu phat huy duge tac dung cho nén tinh axit tang hon & vi uf meta. Vid 
v1 tri meta, cdc nhém thé nay chi cé hiéu ting -I, con hiéu ung -C khéng phat huy duoc 
tac dung. 


Ngoai cach dua vao hiéu tmg dé giai thich tinh axit con cé thé dua vao d6 6n dinh 


_ cua anion cacboxylat, khi cdc nhém thé nay ¢ vi tri para sé 6n dinh hon 6 vi tri meta. 


Dodi v6i cac nhém thé -OH va RO-, thi & vi tri para chiing phat huy duge ca hai 
higu umg -I va +C nén tinh axit giam ; khi cic nhém thé nay 6 vi tri meta, chd yéu chi cd 
hiéu img -I nén tinh axit tang. Cac halogen (F, Cl, Br, I) gan vao nhan benzen cé hiéu 
img I> +C, o vi tri meta, ching chi cé hiéu img -I nén tinh axit tang, con o vi tri para, 
hiéu ting -I > +C lam cho tinh axit giam hon 6 vi tri meta (xem bang XIL6). 
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Bang Xi-6. pK, cla mét sé axit benzoic thé 






CH;-C,H,-COOH 
H,N-C,H,-COOH 
F-C,H,~COOH 
Cl-C,H,-COOH 
Br-C,H,-COOH 
I-C,H,-COOH 
HO-C,H,-COOH 
CH,0-C,H,-COOH 
NC-C,H,-COOH 
O,N-C,H,-COOH 














c) Kha ndng tao muéi 


Vi c6 tinh axit, nén axit cacboxylic dé dang phan tmg véi kim loai, oxit kim loal 


va kiém dé tao muéi cacboxylat. 
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HCOOH + K —+ HCOOK + sH,t 
2CH,COOH + Zn — (CH,COO),Zn + H,T 
2CH,;COOH + MgO > (CH;COO),Mg + H,O 


CH;COOH + NaOH —> CH,COONa + H,O 


Ngoai ra, axit cacboxylic con tac dung véi mudi cla axit yéu hon no : 


2CH;,COOH + CaCO, > (CH,COO),Ca + H,O0 + CO,7 


Hodc tac dung véi hop chat co — kim : 


RCOOH + R’MgHal > R’H + RCOO-MgHal 


) 


2. Phan ting 6 nhém cacbonyl cua axit cacboxylic | 
Pay 1a phan tmg cong nucleophin vao nhém cacbonyl cua axit va sau do 1a tach 


nhém —OH. Phan tng nay duoc tng dung dé diéu ché cdc dfn xuat cua axit. 


RCOOH ——> R-C-¥ 


Y: Halogen, OR, OAr, NH, ... 


CO phan ting cong. — tach nay, giai doan déu cham: va kha nang phan tmg Ay yeu 
hon so véi Ay vao andehit - xeton. 


a) Phan ting este hod 


Este c6 thé duoc diéu ché bang cdéch dun néng ancol véi axit cacboxylic,.c6 axit 
manh xtic tac (xem chuong ancol — phenol) : 














RCOOH + ROH —4= R-COOR’ + H,0 (1) 
Axit cacboxylic Ancol Este Nudc 
Co ché phan tmg nhu sau : 
OH 
R-C-OH R-C-OH === R- C -0- -R? 
0 | Ont | OHH 
| 
OH 
R-C-OR’ === R- C-OR Gs RC _C_O-R 
O | | OH OH, 


(+} 


Co ché phan ting este hoa theo Fiso (Fischer) 1A proton hod va loai proton cing vot 
giai doan céng va tach. Dau tién nhém cacbony! cla axit cacboxylic bi proton hoa boi 
xtic tac axit. Sau dé, ancol tén cong nucleophin yéu vao cacbon - cacbonyl. Cé thé chia 
co ché nay thanh ba giai doan : 


~ Giai doun I : Proton hoa axit cacboxylic 
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| OH OH | OH 
: 
R-C-OH tHe | R-C_OH <> R-C-OH <> RC=OH! 


|. (+) (+) 
i U 








Cau tric céng huong cho axit cacboxylic proton hoa 


— Giai doan 2 : Phan img cong cia ancol R’OH va loai H”. 


OH OH , OH 
| 
R-C-OH + R’OH == R- C- OH == R- c- OH +H 
(4) “~~___*" | | 
R’OH RO: 


{+) 
- Giai doan 3 : Proton hoa, tach va loai proton. 


Trong giai doan nay nhém —-OH duce proton hod sau dé tach nude va cudi cing Ja 
loai proton cho este. 


OH OH OH 0 











| +Ht HO —Ht lI 
R-C-OH R-c-OH, = R-ct SE RC 
RO RO RO RO 


Hén hgp phan tng & day 1a hén hop can bang. Tir néng dé chat phan img va so dé 
cé thé ding dé x4c dinh hang s6 can bang K. Tir phuong trinh (1) tacé: 


-{[RCOOR’][H0] 


K= [RCOOH][R’OH] 


Hang sé can bang cha phan img este hod theo Fiso 14 nhé hon 4. 


Thi du, néu K = 4 va ti 1é vé s6 mol ca ancol va axit cacboxylic 14 1 : 1 thi san 
pham este thu duoc cao nhat 14 67%. 


Néng dé cac chat tai thoi diém can bang khi ti 1é vé s6 mol cla cdc chat phan ting 
lal: lvaK=44a: 
[RCOOR’] = 0,67 mol// 


[HO] = 0,67 mol// 
IRCOOH] == 0,33 mol// 
[R’OH] = (0,33 mol/? 


Phan tng este hod cé hai dic diém 
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+ Pac diém thit nhat 14 phan ung cn cé xtic tac, nhiét dé va xay. ra cham theo ca 
hai huong. | | 


Thidu:  CH,COOH + CH;CH,OH = CH;COOC,Hs + 120 


Khi khong cé xiic tac, voi ti lé tuong duong cha caéc chat phan tmg, néu dg nhiét dé 
phong thi phai mat 16 nam moi dat téi trang thai can bang ; Néu o 100°C phai can 
32 gid méi dat hiéu suat 50% ; Néu & 150°C phai cn 24 gid moi dat hiéu suat 50%. 


Phan img duoc xtic tién nhanh nho chat xuic tac 1a ion H” cila axit H,SO, hay 
hidro clorua khan. Vi phan tng trén, ding xtic tac 1a HySOy ac, & 140°C thi can 6 gid 
va cho hiéu sudt 67% so véi li thuyét. Luong xtic tac H2SO, cin tir 5 - 10% so voi 
luong ancol. 


+ Pac diém thit hai 14 phan tmg thuan nghich. | 

Chiéu thuan 14 phan tng este hoa, céin xtic téc 1a ion H*. Chiéu nghich la phan tng 
thuy phan, cn xtc tac 1a axit hoac bazo. Néu ding xtic tac 1a bazo kiém nhu NaOH, 
KOH thi goi 14 phan tmg xa phong hoa va phan ting xay ra mot chiéu. 

Phan ting este hod cho mét hén hgp can bing giita cdc chat phan ung va cdc san 
pham phan tng. ‘ : 

Muén chuyén dich can bang, ngudi ta co ahiéu cdéch. Thi du muén chuyén dich 
can bing theo chiéu thuan, can phat : 


_ Tang néng d6 cdc chat phan tmg (ancol hoaec axit, thuéng thi tang néng dé ancol). 


— Tach lay mot san phém ra khoi hon hop phan ting bing c4ch chung cat song 
song véi viéc tién hanh phan img. 


Péi véi chiéu nghich : Muén cho phan img xay ra hoan toan, cdn ding dung dich 
NaOH hoac KOH sé cho phan tig xay ra mot chiéu. | 


Cé thé so s4nh phan tmg este hod va phan tmg trung hoa. Hai phan ing nay déu 
giéng nhau 1a san phim cé tao ra nudc, nhung su tach nuéc lai khac nhau. 


were eee ae eee + 


R-C_OH + H-OR’ —> RCOOR’ + H,0 
H | 


ee ee 


O 


ee | 


NaOH + HCl —> NaCl + H20 


re 


Negudi ta da ding nguyén tr danh dau (déng vi Q'*) dé khao sat phan Umg este hoa 
va ching minh duge ring oxi nang nam trong cau tao cla este, con H,O thi khong cé. 


285 


1s 18 ' 
(O)-c-on + H-O~CH; == CH, C-O-CH, + H20 
ll | 
| O | 


Trong phan tng este hod, kha nang phan ing cia ancol vA axit cacboxylic ciing 
thay d6i theo thi tu sau - 
HCOOH > CH;COOH > CH,CH,COOH > (CH;),CHCOOH 
CH,OH > CH;CH,OH > (CH;3),CHOH = (CH3),C-OH 
b) Phan ting tao halogenua axit 
Phan tng thé nh6m -OH trong nhom cacboxyl bang nguyén ti halogen (Br, Cl) dé 
(ao ra halogenua axit vdj 


cac tac nhan JA photpho pentaclorua PCl,, photpho triclorua 
PCI;, thionyl clorua SOCI,, hodc photgen COCI,,... 


R-COOH + PC], —> RCOCI + POC]; + HCl 
3R-COOH + PCl; — 3RCOCI + H,PO, 
R-COOH + SOCl, > RCOCI + SO, + HC 


R-COOH + COCI, + RCOC + CO, + HCl 


Thi du: : 
COOH COC] | 
ise + s0ch —> CS + SO, + HC 
Axit naphthoic 


c) Phan ting tao ra anhidrit axit 
+ Tach nuée tir pai nhém cacboxyl cla hai phan 


ti axit cacboxylic hay tu mdt 
diaxit. Tac nhan hut nude thuong ding 14 P,O.. 


2RCOOH —%22s 


—2=i» (RCO),0 + H50 
2CH,COOH —20s., 


(CH; CO), QO + HO 


Anhidrit axetic 
Hoac tac dung cia nhiét : 


O 
° a 
HOOC-(CHp),-COOH 220°C , (CH) ¢ C 


>O + H,0 
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“By 


n = 2, axit sucxinic, cho ta anhidrit sucxinic 
n = 3, axit glutaric, cho ta anhidrit glutaric 
COOH 730°C - COV, 
“HO” fP 
COOH 2 | : CO 
Axit phtalic cho ta anhidrit phtalic 
CH-CO 


H-C-COOH i yy9¢ ~~ 
H-C-COOH ~" CH-CO vo 
Axit maleic | Anhidrit maleic (viét tat la AM) 


+ Mét s6 phuong phép chuyén hoa khac : 


(CH;CO),0 + xXC))-coon AaConO ee , (CH3COO ‘Or¢- -)>0 + 2CH,;COOH 


Anhidrit axetic Axit benzoic Anhidrit benzoic Axit axetic 
(74%) {ct dudi ra) 
Hoac 
(©) COOH + (CH,CO), 0 —_> C-O- c- --CH3 + CH3COOH 
lI 


(©) c- O- C- cH + + ©)>-coon —> 7° + CH,COOH 
. 


CH3(CH>);COOH + CH3(CH2),COCl RB (CH3(CH2)5CO},0 + HCI 
_ Axitheptanoic — Heptanoyl clorua Anhidrit heptanoic 
- Hoac axyl hod mudi kiém cua axit cacboxylic : | | 
R-C-Hal + R-C-—O-Na — > (RCOQ),0 + NaHal 
i ri ; 
CH,COCI + CHyCOONa —> (CH;CO),0 + NaCl 


Anhidrit axetic c4 thé thu dugc khi cho axit axetic tac dung véi xeten 


CH,COOH + CH> =C=-0 —> (CH,CO), 0 | 
Axit axetic Xeten Anhidrit axetic 


287 


(Xeten thu dugc nho nhiét phan axit axetic hoac axeton : 
700°C | 
CH;COOH ~—-——~ CH, =C=0 + H,0 
750°C | | 
CH, ~C—CH3 ——, CH> =C=0 + CHa) 
, | 


Trong phan ti anhidrit axit (RCO,)O, R cé thé giéng nhau, nhu (CH,CO),O, 
(CgH;CO).0 hoac ciing cé thé khéc nhau, nhu :- 


()-C-0-C-CH)CH; Anhidrit benzoic propionic 
I li | 


C-O-C-CH, Anhidrit axetic benzoic 
I il 
O Oo 

d) Phan ting tao ra amit 


+ Axit cacboxylic tac dung véi amoniac tao mudi va khi nhiét phan mudi nay sé 
cho amit : 


RCOOH + NH; --—-» RCOONH, -——-—> RCONH, + H,O 

+ Dun nong axit cacboxylic hoac muéi amoni cua chung voi ure : 
CH3COOH + H,N-CO-NH> —_; CH3CONH, + NH2;COOH 
Axit axetic Ure ‘Axetamit Axit cacbamic 


_ (Axit cacbamic c6é thé phan tich thanh CO, va NH3) 


CH;COONH, + H,N-CONH, —!-> CH,CONH, + CO, + 2NH, 
. Axetamit 
+ Axyl hoa amoniac : 
CH3(CH,),COOH 22, cH3(CH,),CO0C] "3 CH3(CH,)4CONH) 


Axil n-caproic n-Caproamit 


¢) Phan ing khe 


_ Axit cacboxylic 1a nhing hop chat hitu co khé bi khur nhat, vi vay cae tac nhan kh 
binh thuong khéng khu duge axit cacboxylic, chi cé liti — nhém hidrua 14 kha duge chung. 
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Liti — nhém hidrua 14 téc nhan khir tét nhaét déi axit cacboxylic, cé thé khit duge - 
hau hét cde nhom chua no, trir anken va ankin. | 


rcooH —LiAlHa. 130 , RCHLOH 


CH, =CH-CH -COOH no CH, =CH-CH, -CH,0H 


Phan tmng khw axit cacboxylic bang LiAIH, 14 phan tng cong nucleophin vao 
nhém cacbonyl. - 


SLiAIHs 1) LiAIH . 
O-coor 4H. Gp cro Lutes ©)" cryoH 


Axit benzoic 7 Benzandehit Ancol benzylic 


3..Phan ttng decacboxyl hoa 


Axit cacboxylic hay mudi cacboxylat cé thé bi loai nh6m CO,. Kha nang phan 
img may phu thuéc rat nhiéu vao géc hidrocacbon gan véi nhém cacboxyl. 


a) Nhtét phan axit cacboxylic hay mudi cacboxylat 


— Nhiéu axit cacboxylic bj decacboxyl hod boi nhiét. 


Thi du : | 
Ho-(C))- COOH —!>» HO{C))+ CO, 


HOOC-COOH 20°C, HCOOH + CO, 


(O)-cH=cH-coon — one + CO, 


AXxit xinamic Stiren 


HOOC-CH, -COOH _140-160°C CH,COOH + CO, 


Axit malonic Axit axetic 


Khi trong phan ti axit cacboxylic c6 chita nhém hit dién tir (-NO,, -C=N, CH3-C-, 
| | a I 


-CC])...) thi kha nang decacboxyl xay ra dé dang hon, chang han phan ting cé thé xay ra 
O nhiét d6 thap hon 100 - 150°C, thi du d6i véi cdc axit cacboxylic sau : 


O,NCH,COOH , N=C-CH,-COOH 


49-HHHCo 2 | | 289 


CH3,-C-CH,-COOH, Cl,C-COOH 
li 


| Phuong trinh phan ing : 
C1,C-COOH —-» ClCH + CO, 
— Nhiét phan mu6i cacboxylat. : 
Thi du : Nhiét phan mudi natri cla axit axetic vi vdi 61 XUt. 
‘CH;COONa + NaOH S> CHg + Na2CO; 


Khi bi nhiét phan, mudi canxi cia axit cacboxylic ciing decacboxyl hoa va tao ra 
andehit hoac xeton (phuong phap Piria). 


(HCOO),Ca —+ CaCO; + HCHO 


(CH,COO))Ca —-» CaCO; + CH; ~C-CH; 


Sau d6 ngudi ta cai tién phuong phép Piria, bang c4ch cho hoi axit di qua xiic tac 
kim loai oxit 6 nhiét dé cao : 7 
2CH,;COOH —O nee MNO CH, ~C-CH3 + CO? + 420 
t 
O 


Holic : 


HOOC(CH,),COoH —#O#)2 , | =o + BaCO; 
t _ 


Phan ting Hunzdico (Hunsdiecker) la phan ting decacboxyl hoa hén hop mudi bac 
hay mudi tali cla axit cacboxylic véi brom. Nhém cacboxyl bi loai va ankyl hay aryl 
bromua duoc tao ra : | | 


Br) + (CH3)3CCH,COOAg te (CH3)3;CCH)Br + CO, + AgBr 


] tetraaxetat cing duoc stt dung dé phan cat axit cacboxylic. Nhém cacboxyl 
dugc thay thé boi halogen hodc axetoxy : 3 | | 
: O 
ll . 
> CH-COOH + Pb(O-CCH3), —= > CH-C-O-Pb(OCOCH ), + CH,COOH 
I 
| OCOCH, 
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“Fy 


> CHCOPb(OCOCH3 ); > CH~I + CO, + Pb(OCOCH3)» 


Thi du: 


Pb(OCOCH, )4 +1, e> 
$s tty 
( )-cooH “oo i 
CH3CH)CH,COOH =“ =R3)4" EM, CH3CH CHI 
~ 2 


Axit sucxinic va axit malonic thé ciing tac dung vdi chi tetraaxetat : 
Ob a 
(C4Hg)2C(COOH), —2OSVES 4, (C419), C(OCOCH3), —1294 (CyHy))C=0 


b) Dién phan theo phuong phap Konbe (Kolbe) 
Nho dong dién, cdc mudi natri hay kali cacboxylat bi decacboxy] hoa va cho 
hidrocacbon. : 
Qua trinh dién phan muéi RCOONa* Xay ra nhu sau: 
~Ganot (+): RCOO” + RCOO® +e > R°+CO, 
R° + R° > R-R 


~O catot (-): Nat +e —> Na Rb , NaOH + =H? 


Thi du: 
anot 
—¢ 


2CH3(CH2)7COO"K* -—— > CH3(CH>)4CH, 
Kali n-butirat n-Hexan 


Hoac : 


CH300C(CH> )4 COONa + NaQOC(CH) )4 CH; a ecoraaaerae CH,00C(CH) )g CH3 
| 7 j3 2 


Mety! dekanolat 


Mety] natri adipat Natri caproat 
: (hiéu suat 58%) 


4. Phan ting 6 géc hidrocacbon gan vdi nhém cacboxyl 


Goéc hidrocacbon gan vdéi nhém cacboxyl cfing cé nhiéu phan ting khdec nhau phu 
thuéc vao cdu tao cua géc hidrocacbon, tac nhan phan tmg va diéu kién phan ting. 
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a) Phan ting thé nguyén tit hidro & g6c hidrocacbon no bang halogen - 


Tuy thuéc vao tac nhan phan ung, chat xtic tac va diéu kién phan img, halogen cé 
thé thé hidro 6 vi tri a, By... 


— Phan tmg Hen — Vonhac — Zelinxki (Hell - Volhard - Zelinsky) 
Khi cho axit tac dung véi brom cé mat photpho do (hodc PCl, hoc PBr,), phan 


ung thé hidro & vi trio 1a cha yéu va xay ra theo co ché ion : 


° CH3CH)CHCH2COOH + PCly —> 3CH;CH)CHCHCOCI + H;PO, 


HBr 
OH Br 


CH; CH»CH>CHBrCOcl + CH, CH»CH»CH»,COOH 


IL 
o | 
CH, CH»CH, CH —COOH + CH; CH,CH»,CH> “CC 
_ 
Br 


Axit a-bromvaleric 
(hiéu suat 85%) 


CH3CH)CH)CH,COCI = CH;CH,CH,CH=c_c] —32 CH3CH2CH, CHCOCI 
-—C] — 


Neu c6 anh sdng, phan ting clo hod axit xay ra co ché géc va cho san phdm cha 
yéu 6 vi tri B vay | 
a 
| CH3;CH, CHCI-COOH — (5%) 
a B Li Cl, ,hv B | 
CH3CH» CH, -COOH + Cl> a CH3CHCICH,-COOH = (64%) 
¥ 
CH»CI-CH,CH»COOH (31%) 
5) Phan ting thé 6 96c thom | 
| Nhom cacboxyl la nhém thé loai 2, phan hoat hod nhan va dinh huéng cdc nhém 
thé sau vao vi tri meta. | 


COOH B COOH 
Br 


COOH H.SO COOH 
+ HNO; —#=4., + H,O 
Ono. 
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an® 


1, 


: 4.80 COOCH, 
(C)-coocH; + HNO; hee, oO + H,0 
NO» 
| (hiéu sudt 74%) 
c) Phan ing céng vao g6c hidracacbon chita no | 


Axit cacboxylic ma géc hidrocacbon chua no cé phan tng céng vdi hidro, 
halogen, hidro halogenua, nuéc, v.v... | 


CH (CH) )7CH=CH(CH))7COOH + Br. > CH3(CH,)7CH-CH(CH,); COOH 
| | 
| Br Br 


CH3(CH)7CH=CH(CH));COOH + Hy — “> CH3(CH>))¢ COOH 


Axit oleic AXxit stearic 


CH, =CH-COOH + HBr —> BrCH,CH,COOH 
Axit acrylic 


CH, =CH-COOH + H,O —>+ HOCH,CH,COOH 


Gidéng anken, axit cacboxylic kh6ng no cén tham gia phan ting tring hop va phan 
ting Binxo-Ande (Diels — Alder). | 


Thi du : 


nCH, =CH-COOH ) 
oe COOH 


xuic tac, t° Ha Fe | 
——_—_» 
n 


Trong thuc té, nguoi ta thuong tring hop dang este. 


nCH, =CH-COOR —> [oo | 
n 


| 
COOR 
Phan img Dinxo-Ande cén goi 14 phan tmg céng -1,4 khép ving. 


Thi du : Cho axit maleic tac dung véi buta-1,3-dien 
COOH ff | COOH 
COOH SS COOH 
Axit maleic Buta-1,3-dien 


(dang s-cis) | 
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Hoac : | | 
CH, CH; CH; | 
CH,=CH-COOH + ‘4% —> Y COOH + Th 
| q COOH 
Axit acrylic Isopren : (San phdm phu) (San phém chinh) 


d) Phan ting oxi hod géc ankyl 
Axit cacboxylic bi oxi hod manh sé cho khi cacbonic va nudc, nhung voi cac tac 


nhan oxi hoa nhe, né chi bi oxi hoa & géc ankyl thanh axit oxocacboxylic : 


ct | 
CH, CH5 —COOH + SeO> —> CH; -C—COOH + HO + Se 
If 
AXit propionic -  Axit piruvic 


: | 
CH; CH,CH,COOH 222 , cH, -CH-CH,COOH 2% 5 CH, -C-CH -COOH 
| : i an] 
OH O 


Axit n-butiric | Axit axetoaxetic 


Voi tac nhan SeO, thi Cy, con H,O, thi Cp bi oxi hod. 


V - MOT SO AXIT TIEU BIEU 


1. Axit fomic, HCOOH 


Axit fomic l& mét chat long khéng mau, c6 mii x6c manh va cé thé gay bong da. 
O thé ki XVII, ngudi ta da tim thay loai axit nay trong loai kién ring do Formica rufa. 
Vi vay, ngudi ta goi né 1a axit fomic. Axit nay cén tim thay 6 trong loai sau rom, o trong 
cay gai, cay thong va mét luong rat nhd 6 mat sé déng vat khac. 

Axit fomic 1a axit manh (pK, = 3,77), tan v6 han-trong nudc, cé nhiét dé nong 


chay 8,4°C va nhiét dé soi 101°C. Axit fomic cé thé dugc diéu ché bing mét sé phuong 
phap sau : 


Trong céng nghiép, axit fomic dugec san xuat tt natri hidroxit va cacbon monooxit : 
NaOH 


HCOONa —-» HCOOH 
120 - 150°C, 6-8 atm 


Cén cé thé din g phuong phap thuy phan dé diéu ché axit fomic : . 
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oh? 


HCCI, + 4NaOH —» HCOONa + 3NaC} 4 2H50 
su, _HiO a 

HCOONa —#2, HCOOH 

HCN + 2H,0 —> HCOOH + NH; 


Hoac oxi hod metanol, oxi hod fomandehit hay nhiét phan axit oxalic trong glixerol 


HOOC-cooH © , HCOOH + Co, 


glixerol 
Axit fomic c6é nhiing tinh chat ho hoc cua axit cacboxylic béo, no. Ngoai ra, nd 
con co tinh khir va c6é kha nang sét tring. Axit fomic khir duoc KMnO,, thuéc thir 
Tolen, thuéc thd Felinh. 
HCOOH —*!, HO-CcooH —> co, + HO 
Axit fomic cé tinh khit vi trong phan tit cé chia nhém andehit 
H~C-O-H 
il 
O 
ee, 
nhém andehit 
Axit fomic bi phan huy khi dun nong trong axit H,SO, : 
HCOOH —#25% 5 co + HO 


Khi dun néng mudi natri fomiat dén 400°C sé thu duoc H, va natri oxalat : 


2HCOONa ~< NaOCO~CoONa —#", H,C,0, 
Axit oxalic 
Hoae khi dun nong vdi xtic tic rodi (Rh), ruteni (Ru), iridi (Ir), axit fomic bi 
phan huy : | 
HCOOH —> CO + H5 


Axit fomic duoc sir dung trong cong nghiép dét, cong nghiép thudc da va tong hop 
hitu co, 


2. Axit axetic, CH;,COOH , 
O diéu kién thudng, axit axetic 1a chat long khong mau, c6 midi thom, vi chua, két 


tinh 6 17°C va soi 6 118°C. Dung dich axit axetic 3 _ 5% trong nuéc 1a gidm an, cé thé 
tao ra do én men dung dich dudng hoac ruou etylic loang. 


295 


C6 nhiéu phuong phap diéu ché axit axetic. Chang han : 
— Trong cong nghiép, phuong phap quan trong dé diéu ché axit axetic 14 oxi hod 
- axetandehit CH,CHO bang oxi khéng khi va xiic tac (CH,COO)>Mn : 
CH,CHO —_2°2-_» CHyCOOH 
3 (CH,COO), Mn 3 
Axetandehit cé thé duoc diéu ché tir phan img hop nudc cha axetilen véi xtic tac 
HgSO, hoac tir etilen hop nude nh& xtic tac axit, sau do oxi hod etanol. 


_ Diéu ché axit cacboxylic bang c4ch oxi hod céc san phdm dau mé. 
Thi du: 'R,|CHCH>R, —2 R,COOH + R,COOH 
Diéu ché axit axetic cin chon R, = R2 = CHs3. 


~ Piéu ché axit axetic tit tinh bot : Cho lén men rugu réi lén men giém hoac oxi 
ho4 (xem chuong ancol - phenol - ete). 


Tinh bor +H,0 2%", Glucoza M25 CH,CH,OH —&1. CH,COOH. 


- Phuong phdp chimg cat khan gé thu duge cht yéu la axit axetic (8 — 10%), mot 
luong nhé metanol (3%) va axeton (0,5%). Ché hoa hén hop chung cat long o trén voi 
nude voi thu dugc (CH;COO),Ca, sau d6 cho tac dung v6i axit H,SO, ta duge axit axetic : 


(CH;COO), Ca + H2SO04 —> 2CH,COOH + Cas0O4 

Axit axetic 1A nguyén liéu rat quan trong trong cong nghiép va doi séng. 

Axit axetic ding dé téng hop cdc axetat (etyl axetat, isoamyl axetat, xenluloze 
axetat, vinyl axetat, nhém axetat, st axetat, chi tetraaxetat, déng axetat, v.v...). 

 Axit axetic khéng nhing dugc ding lam dung m6i, gidm an ma con dé diéu ché ra 

axeton, anhidrit axetic, chat diét cd (CICH,COONa), chat kich thich tang truong thuc 
vat (2,4-D va 2,4,5-T), dugc pham (aspirin), cong nghi¢p nhuém (axetat cha nhém va 
sat...) va nhiéu linh vuc khac. 

3. Axit benzoic, C-O-H 


ii 
O 


Axit benzoic ]4 mét chat rin, két tinh mau trang, khong mii, dé thang hoa, kho tan 
trong nudéc, néng chay & 122°C va soi 6 249°C, ti khéi 1,2659. Axit benzoic 1a mét axit 
thom tiéu biéu, c6 ca trong co thé dong vat va thuc vat. Thi du, axit benzoic cé trong tinh 
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ddu thuc vat, cénh kién trang, trong céc nhua thom. Trong thanh phén nuoc tiéu cla bod 
va ngua cé din xuat cia axit benzoic va axit hippuric (©) C-NHCH2OOOH- 


_ Trong phan cia chim cling cé din xuat cia axit benzoic vdi cong thi : 


p NHC) ee 


NH-C 
I 
O 


Axit benzoic cé thé diéu ché bang nhiéu cach, chang han nhu : 
— Oxi hod toluen va déng dang : 
CH, COOK COOH 


at 
| dd KMn0, _H*., 
@ hee (01 Cy" + CH3(CH,),_;COOH 


— Thuy phan benzonitrin : 


Cres “HO (Cycoce 
——<=« | 


— Clo hoa sau dé thuy phan : 
CH, cl CCl, 4,0 @ COOH 
~ Oxi hod benzandehit : 


Cre 0, (Cyoo# 
——2 4 


— Cacboxyl hoa hop chat co — kim: 


Co™ co, Cyooons Hio yoo 
B COOH 
Olea CO; Coos T Ha @) 
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a. 


— Thuy phan dn xuat cla axit benzoic : 


OF’ + HOH —> C-OH + HZ 
il 
O 


Z : Halogen, OR, OAr, NE) ... 


Nh# cé tinh sat tring, axit benzoic duoc st dung trong y hoc va cong nghiép thuc 


pham. N6 cdn duoc ding trong ki ngh¢ phém n nhuom va thude diét co trong néng nghiép 
(cac axit triclobenzoic). 


4. Axit beo cao 
Axit panmitic : C, 5H;,COOH 
Axit stearic : C)7H,,;COOH. 


Hai axit nay cé trong ddu, mé, sap cla déng vat va thuc vat duéi dang este glixerit. 
Khi thuy phan cac este dé ta thu duge glixerol va cdc axit panmitic, axit stearic va axit 
oleic CH,(CH>);CH=CH(CH,),COOH. Khi thuy phan este trong kiém, ta thu duge xa 
phong va glixerol. 


CH> -QO-COC, 5H; | Ci5H3 jCOONa CH> —OH 

| | | 

CH —-O-CO-C,7H33 + 3NaOH —- C)7H33COONa + CH--OH 

| | | 

CH» -OCOC, 735 , C)7H35COONa CH> —OH 
Xa phong Glixerol 


Axit stearic cé trong du diva, con axit panmitic cé trong dau co. 

Ung dung ién nhat cla hai axit nay la dung dé ché xa phong dudi dang mudi 
cacboxylat va dé tron v6i parafin cé sé nguyén ti cacbon tir 20 — 28 dé 1am nén. 

5. Axit cacboxylic chufa no 


Nhiing axit nay cé chifa tién két boi trong phan tw. Dung dau day déng dang cua 
loai axit cé 1 lién két di 1a axit acrylic : CH)>=CH-COOH. 


Tiép theo 1a axit metacrylic : CH)=C-COOH, 
CH; 
Axit crotonic : CH,-CH=CH-COOH 
Axit vinylaxetic : CH,=CH-CH,-COOH ; 
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Axit xinamic : CH=CH-COOH (chia von g benzen) ; 
Axit propiolic : HC=C-COOH (cé chita lién két ba); 
Axit phenylpropiolic : (O)- C=C-COOH. 
+ C6 nhiéu phuong phap riéng dé diéu ché cdc loai axit nay. 
Thi du : | 
— Diéu ché axit acrylic 

2KOH/rirgu 


_CH3—CH-COOH SY", cH, = CH-COOK HH’, CH) =CH-CO,H 
Br 
~ Diéu ché axit o-brompropionic : 
[CH=CH 
HC=cuH + co NCOs , ‘oe RO. CH) =CH-CO>H 
O 


— Dé diéu ché axit metacrylic, ngudi ta dehidrat hod c4c B-hidroxiaxit hay 
dehidrat hod a-hidroxinitrin réi thuy phan : 


B OG 
HO-CH,-CH-COOH -— > CH, =C-COOH 
| | 


CH; CH, 
Axit §-hidroxiisobutiric Axit metacrylic 
CH 
CH, “c- CN > CH>= C- CN a » CH= =C— COOH 
OH CH, CH, 


o-Hidroxtisobutironitrin 
| + Vé tinh chat hod hoc, cdc axit chua no cé tinh axit manh hon cac axit no tuong 
img, no cé thé tén tai duéi dang cdc déng phan hinh hoc. 


Thi du : axit crotonic CH;-CH=CH-COOH 


CH3-C-H CH3- “C— H 
H~C-—-COOH HOOC-— C-H 
Axit trans-crotonic Axit cis-crotonic 
Nhiét d6 néng chay: 72°C 14,5°C 
Nhiét d6 séi : 189°C 172,9°C 
pK, : 4,68 - 4,38 
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Giéng anken, cdc axit a, B-chua no cé kha nang cong voi Br, nude hay hidro 
bromua theo hudng ngucc Maccopnhicop. | 
Bry 





| BrCH,CHBrCOOH 
CH, =CH-COOH BrCH,CH,COOH 
Axit acrylic 
: HOCH,CH;COOH 


Cac axit chua no va din xuat cla chiing dé tham gia phan img tring hop dé tao ra 
cac polime. 


Thi du : 
xt,t° ~CH -CH- 
nCH,=CH-cooH —t!, - 
COOH}. 
| _  CHg 
a | 
nCH)=C-COOC,Hs; —*!, cH, -C— 
| 
CH, COOC>Hs 





n 


Politetyl metacrylat) 


| —-CH, ~CH-] 
nCH> =CH-CaN — > | 
| n 


Cac polime duge tong hgp tit axit acrylic va déng dang, cdc este cha chiing duoc 
ding dé ché tao thuy tinh hit co, phim anh va keo dan. 


6. Mot sé axit cacboxylic da chirc 


Axit cacboxylic da chitc 1A nhimg hop chat hitu co ma trong phan tt cla né cé 
chia tt hai nhém cacboxyl tré én. Nhitng axit cacboxylic da chitc quan trong Ja nhiing 
axit dicacboxylic. 


+ Nhimg axit dicacboxylic mach hé, no cé dang chung : 
HOOC-(CH,),-COOH vain =0 


Khi n = 0, ta cé axit oxalic 


n= | axit malonic 
n=2 axit sucxinic 
n=3 axit glutaric 
n=4 axit adipic 
n=5 -axit pimelic 
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+ Axit dicacboxylic mach hé, khéng no. 


Thi du : HOOC-CH=CH-COOH 
Axit nay c6é 2 déng phan cau hinh 14 axit fumaric va axit maleic : 
H-C~COOH HOOC-C-H 
H-C-COOH | H-C-COOH 
Axit maleic Axit fumaric | 
(Axit cis-etilen-1,2-dicacboxylic) —  (Axit trans-etilen-1,2-dicacboxylic) — 


Axit muconic (axit buta-1,3-dien-1,4-dicacboxylic) cé 3 déng phan hinh hoc : 


HOOC | — COOH 
4M 5 ; 
COOH HOOC HOOoc 
Trans-trans Trans-cis Cis-cls 


(E-E) _ (E-Z) | (Z-Z) 


+ Axit dicacboxylic thom 


OOH OOH | COOH 
COOH , 
| COOH | | 


COOH 
Axit phtalic Axit isophtalic 7 Axit terephtalic 


a) Phuong phap didu ché 


Méi axit dicacboxylic cé nhiing phuong phdp diéu ché riéng. Thi du, muén diéu 


ché cac axit dicacboxylic no, cé thé oxi hod céc hop chat diol hay diandehit : 
HO-CH>(CH)),CH,-OH —“L, HOOC(CH,),COOH véin20 
OHC-(CH,), -CcHo —“1, Hooc(cH,), COOH vin >0 


Hoac dung phuong phap khac, nhu nhiét phan. 


Thi du : axit oxalic cé thé duoc diéu ché bang c4ch nhiét phan muéi natri fomiat 


Va sau dé axit hoa. 


. 9 + | 
-2HCOONa a NaOOC-COONa —2-+ HOOC-COOH 
| —Hy4 


Axit adipic cé thé diéu ché bang phuong php oxi hod : 
O _HNO3_,  HOOC(CH2)4COOH | 
O V,05 ' t° 
Xiclohexanon Axit adipic (hiéu suat 60%) 
Axit adipic cén cé thé diéu ché bang phuong phap Reppe 


HC=CH + 2HCHO —> HOCH, -C=C-CH,OH —"2-> HOCH (CH ))CH20H ~ 


7 + 
Sno? CICH, (CHy), CH)C1 ES NC(CH2)4CN 2°» HOOC(CH) )4 COOH 


Axit dicacboxylic c6 thé duge tao ra khi thuy phan cdc dan xuat dinitrin hay dan 
xuat polihalogen. | 
Thi du : diéu ché axit malonic 
KCN H30 
BrCH,COONa —SX, NCCH;COONa —*-» HOOCCH COOH 
. + 
cic, cc! 2KSXy NCCH,CH,CN 2°» HOOC(CH)2COOH 


Axit dicacboxylic thom ciing duge diéu ché tu phan itng oxi hoa. 


Thi du: oxi hod o-xilen, m-xilen va p-xilen bing dung dich KMnO, sé thu duge 
cée axit dicacboxylic tuong tng 1a axit phtalic, axit isophtalic va axit terephtalic 
(xem phan diéu ché & trén). Riéng axit phtalic c6 thé thu duoc tir phan tng oxi hod 
c-naphtoquinon. | 


O 
Oe Oy, ¥g0r COOH 
400°C COOH 
O 
o-Naphtoquinon Axit phtalic 


Axit terephtalic cé thé duge diéu ché tir cdc san phém thién nhién cé rat nhiéu 0 
nuée ta, thi du nhu di tir xitral (tinh ddu chanh) hoac tir p-ximen (san phdm hod dau) : 


CH, | _ CH, COOH 
~~ HCl KMnO, 
CHO H,0 t ; 
L COOH 
H,C CH, CH, CH, 
Xitral p-Aimen Axit terephtalic 
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b) Tinh chat cia axit dicacboxylic 


Cac axit dicacboxylic déu 1a nhiing chat ran va tan trong nude & cdc mtfc dé khdc 
nhau : cdc diaxit dau day déng dang dé tan trong nuéc, khi phan ¢ tir khéi tang lén thi dé 
tan | giam. 


.«. Axit dicacboxylic cé tinh axit cao hon axit monocacboxylic do anh huong hiéu 
ling cam tng cua nhém cacboxyl nay dén nhém cacboxyl khdc. Khi khoang cach giita 
hat nhém cacboxyl xa thi tinh axit giam di va axit phan li hai na&c, nac 1 manh hon nc 2. 


Didi tac dung cua nhiét, axit dicacboxylic bi decacboxyl hoa hoac dehidrat hoa. 
Thi du, cac diaxit.bi decacboxyl hoa : 


160-180°C 
————— 


HOOC~COOH HCOOH + CO; 


Axit oxalic 


HOOC-CH, —cooH —!40=!60"c , CH;COOH + CO, 


Axit malonic 


Cac diaxit bi dehidrat hod va decacboxyl hod déng thdi déng vong 


HOOC-(CH,), -COOH —22°© , (cH,),C=0 + HO + CO; 
n= 4 JA axit adipic | n= 4: xiclopentanon 


n = 5 1a axit pimelic n= 35: xiclohexanon 


C6 thé chuyén hod gifta cdc dang c4u hinh va cé thé déng vong & mot “ang khac : 


HT of COOH ny HO H 


CoH H Cy COOH 


AXxit frans-xinamic - AXxit cis-xinamic 


rv | 
CoHs CH-CH~COOH + CeHs ~CH- CH-COOH 
| | 
C.H;CH-CH-COOH HOOC- CH _CHC.H; 


Axit truxinic Axit truxilic 


Mot s6 diaxit khac lai bi dehidrat hod béi nhiét va bién thanh anhidrit axit. 
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ZY 


CH, -C 
-Thidu: HOOC(CH,),CcCooH 20°C, | * So + H,0 
| (CH) ~Cy 
| O 
Axit sucxinic Anhidrit sucxinic 


go 
300°C cH CH “ON 
HOOC(CH3 ); COOH ———> CH a -7~O + H,0 


“ 
CH, ~-C 
| No 
Axit glutaric Anhidrit glutaric 
COOH CO 
0 \ 
OL 230°C , oO O + H,0 
“COOH co” 
Axit phtalic Anhidrit phtalic 
| | HOOC. _H 
H-C-COOH 40, CH-CO.__ ; NG iao°c | Khong 
| DD +H20 ——=> ] ———> phan 


H-C-COOH CH-CO 3 in 
HOS COOH e 


Axit maleic Anhidrit maleic (AM)> Axit fumaric 


COOH | 
HOoocC COOH ; f C 0 


t Q= 7 
-3H,0 ; Oe 
Hooc ‘COOH O= Cy 


COOH -Oo-G 9 
Axit benzen-1 ,2,5,4,5,6-hexacacboxylic 


$2. DAN XUAT CUA AXIT CAGBOXYLIC 
VA DAN XUAT CUA AXIT CACBONIC 


| - DAN XUAT CUA AXIT CACBOXYLIC 


1. Dinh nghia, phan loai va danh phap 


a) Dinh nghia : Dan xuat cha axit cacboxylic 1A nhiing san phém tao ra khi thé 
nhom hidroxyl ~OH trong nhém cacboxyl -COOH bang cdc nguyén tir hay nhém 
nguyén tu khac. 
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ane 


Thi du: R-C-OH —> R-C-Z 
Hl ll 


Axit cacboxylic Dan xuat cua axit cacboxylic 
Véi Z : OR’, Halogen, O-COR, NHj, NHNH), N3, NHOH, OK, ... 
b) Phan loai 


Tuy theo c4u tao cha Z ta cé nhitng dan xuat sau - 


Z = OR’, tacé: R—C-—OR’ : Este 
li 
O 
Z = Halogen : Cl, Br, 1 R-C-Cl: Halogenua axit 
I 
Z = NH, NHR, NR>, R-C-NH» : Amit 
7 li | : 
Z=NH-NH), -R-C-NHNH)> ss: Hidrazit 
ll 
Z=OCOR , R-C-O-C_R ; (RCO),O : Anhidrit axit 
fi = N, 5 + 7 . 
R-C-N=NEN: Azit 
I 
Z. = ONa, OK , RCOONa: . Mudi | 
Z = NH-OH, R-C-—NH-OH : Axit hidroxamic 
ll 


Néu mo r6éng thi dn xuat nhém chic cua axit cacboxylic cén 1A cdc san pham thé 
nguyén tu oxi trong nhém cacbonyl va san phém thé ca nguyén ti oxi va nhom hidroxy! 
trong nhém cacboxyl bang cdc nhém nguyén tu khac. - 

Thi du : | 
R-C-OH : Axit hidroximic 

y 
R-C-NH, =: Amidin 
il 
NH 
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20-HHHCo 2 


R-C-NH, — : Amidoxim 
II 
NOH 
R-C=N > Nitrin 
C) Danh phap 
+ Muéi cha axit cacboxylic : RCOOMe 


Tén muéi cia axit hutu co 14 tén cia cation (kim loai nhu Na’. K*, Catt hodc 


amoni NHj ...) va tén cia anion géc axit RCOO- véi dudi 1 “at” 
CH; -C-O- Na CH3CH) ~C-O-K 
(| | 
Natri etanoat 


Kali propionat 
(kali propanoat) 


>: C-O~NH 4. « Amoni xiclohexancacboxylat 
i 
O 


(natri axetat) 


+ Este - R-C-~O-R’ 
: i] 


Goi tén este tong tu nhu mudi, nhun 
tén cla nhém hidrocacbon R’. 


CH3 -C-O-CH)CH, 
t 
O 


g thay tén cia cation kim foai, amoni bang 


CH3CH, ~C-O-CH)CH, 
[ 


Ety] etanoat 


Ety] propionat 
(etyl axetat) 


(ety] propanoat) — 
Cy C- O- —CH,CH, Etyl xiclohexancacboxylat 
0 


+ Halogenua axit - R-C-—Hal (Hal : F, Cl, Br, 1) 
it 


(Quan trong nhat 1A clorua axit RCOC). 


Tén goi cila halogenua axit 1A 


axy! halogenua. Axyl JA tén cha gdc axit 
halogen dudj dang halogenua. 


va tén cua 
Cac axyl R-C_- 
| 
O 
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H-C— : Fomyl; CH,-C— : Axetyl ; C-  : Benzoyl 
I | il 
O O 


Thi du : | 
CH3z-C-Cl , Cl-C—CH> -—C-—Br 
4 I i | 
Axetyl clorua Malonyl! bromua clorua 
+ Anhidrit (cd hai leai) : 


~ Anhidrit d6i xing : (RCO)50 hay (ArCO),0. 


Cach goi tén tuong tu axit trong img, thay tir axit bang tir anhidrit. Thi du : 


CON. 
CH.CO),0 © 0 
( 3 yy CO Pa 


Anhidrit axetic Anhidrit phtalic 


~ Anhidrit khéng can d6i sinh ra tr hai axit monocacboxylic khac nhau nén cé tén 
la anhidrit céng vdi tén cua hai axit dé. Thi du : 


CH; -c-0-c-()) CH, ~C-O-C-CH CH; 
il I 
O O : 


Anhidrit axetic benzoic Anhidrit axetic propionic 


+ Amit (c6 3 loai) : 


R-C-NH2 ae NH es | N 
li il 
SN 22 3 
Amit bac mot Amit bac hai Amit bac ba 
Co thé thay R bang Ar. 


Trong thuc té, amit bac mot cé § nghia quan trong. Tén goi cua amit bac mét 
tuong tu nhu axit tuong img nhung bé tir “axit”, con ti€p vi ngit thi déi “-ic”, hay “-oic” 
thanh amit hoadc “cacboxylic” thanh “cacboxamit”. 


Thi du : CH; -~C~NH) (_)-C-NH 
il 
QO : | 0 
Axetamit Xiclohexancacboxamit 


+ Nitrin : R-C=N hoac Ar-C=N. 
Cac hop chat nay dugc goi 1a nitrin hay xianua. 
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Thidu: CH,-C=N ()- CH.»-CN 


Metyl xianua Benzyl xianua 
(etan nitrin} 


Cé thé coi cdc hop chat nay 1a din xudt nhém chic cha axit cacboxylic, vi vay ¢6 
thé goi theo cach nhu sau : Bo tir “axit’”, con tiép vi ngit thi déi “ic” thanh “onitrin” hodc 
“cacboxylic” thanh “cacbonitrin”. 


Thidu: CH,-C=N CH»=CH-C=N ©) C=N 


Axetonitrin Acrylonitrin Benzonitrin 


hay benzencacbonitrin 


2. Mot s6 phuong phap diéu ché 


Phuong phap diéu ché cac dan xuat cha axit cacboxylic d4 duge trinh bay 6 phan 
axit, sau day sé gidi thiéu mot s6 phuong phdp diéu ché este, con cdc din xudt khdc xem 
phan axit. 


+ Tac dung giita axit cacboxylic va ancol (xem phan ting este hod) : 


H*,t 


o 





RCOOH + R’OH RCOOR’ + HO 





+ Tac dung cua halogenua axit hay anhidrit axit voi ancol hoac phenol : 


RCOHal + R’OH — RCOOR’ + HHal 


Thi du: . 
O,N 0 | NO, 
(O)-CH,OH + (Oye jt, cHo¢-(O) 
;  ~ 2)NaOH “t 
7 | O,N O O NO, 
Benzyl ancol Benzyl 3,5-dinitrobenzoat 
pH °- HO) 
c-cl CHa O 
OF + + NaOH 20 , OCH, + NaCl+H ,0 
CH, —-CH=CH, : CH2 —CH=CH» 
Eugenol Eugenol benzoat 


(RCO),0 + R’OH — RCOOR’ + RCOOH 
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Thi du : 


(C,H;CO),0 + CH,ONa -» Cg,H;COONa + C,H,;COOCH, 


il 
| | O 


Cac anhidrit axit vong, nhu anhidrit phtalic, phan tmg dé dang vdi cac ancol va cho 
este mét nua. | 


Qi 
| CO~ . C-O-CH-C.H)3 
C.H,3-CH-CH3 + Vv —_? 
| CO COOH 
OH 
Octan-2-ol Anhidrit phtalic | 2-Octyl hidrophtalat 


(1-metyl heptyl hidrophtalat) 


Néu du ancol sé tiép tuc cho este hoan toan. 

CON, __CH;CH,OH © COOCHs — cH,CH,OH Or 
| Fy i 2 > 

co” COOH - H* COOC>Hs 


+ Tac dung cla axit cacboxylic véi diazometan : 


ete 
————_.. —____—_} 
(O)- coon + CH.N2 —pardo chong (C)-coock; + N> 


Axit benzoic Metyl benzoat 
+ Tir ankyl halogenua va mudi bac hay cacb oxylat cla kim loai kiém 
RCOOAg + RI -> RCOOY + Agl | | 
RCOONa + R’Br —. RCOOR’ + NaBr 
Thi du : | 
CH,COOAg + CH;CH,Br —-> CH,COOCH,CH3-+ AgBr 
+ Tir xeten va ancol hoac phenol 


CH> =C=0 + CH3CH»OH —~"> CH, ~C-O- OH 


Ety] axetat 


+ Nitrin c6 thé céng vao ancol trong dung dich ancol va hidro clorua khan cho san 
phém JA mudi este cla axit hidroximic. Muéi nay dé dang thuy phan cho este. 
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CH3CH20H + CH3(CH2);CN —H21, cH,(CH,),~ ~C-O-C)Hs 
H>NCI 
7 | H,0 
CH3(CH>);COOC)H, + NH4Cl 
Etyl valerat 


4 


+ Cho natri metylat téc dung véi benzoyl peroxit ciing thu dugc este. 


(Oh coo- ), + CH;0Na —> Oh. + (Gy 000% 


Benzoyl! peroxit Natri metylat Metyl benzoat 


+ St dung phan img ty oxi hod — khir cia m6t s6 andehit dé diéu ché este (xem lai 
chutong andehit - xeton) : | 


~ Phan ting Cannizaro (Cannizzaro) ; 


2O)-ctio 25 ©)-c,-0-c) 
acd 


Phan ting cé thé xay ra nhw sau : 


H 
| 
O-GFor + on — ©)-¢-0 
| 
OH 
H_- sateen, H , 
[ey 
(O)-c-0- + cO) —_—>- (©)-a-0-c{O) + OH 
If 
| Benzyl benzoat 


- Phan tmg Tisenco 


2CH;CHO —MOGHS)s . CH,COOC He 
| Etyl axetat 


Phan img Tisenco da duoc ap dung trong cong nghiép. 


3. Tinh chat cua cac dan xuét axit cacboxylic 


row 


Dan xuat cia axit cacboxylic cé dang téng quat : 
ou 
~CH-C-Z 
| il 
H O 
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a) Phan ting vao nhém cacbonyl, thay théZ 


Phan ting nay gém hai giai doan : giai doan ddu 1a cong nucleophin Ay vao nhém 
cacbony], giai doan sau 14 tach nhém Z. Phan ting phu thuéc vao dién tich duong g 


cacbon — cacbony] cr va ban chat ctia nhém Z (-I, +C). Vi vay kha nang phan tng 


(05. 


giam theo thif tu : 


R-C-Hal : Halogenua axit 
dl 
Oo 
R-C-S—-R’ : Thioeste 
il 
O 
R-C-O-C-R i 
il I Kha 
R-C_O-C_R’ Anhidrit axit ning 
li ll 
O phan 
R-C-O-Ar 
I ‘ing 
R-C-O-R’ : Este : giam 
il : | 
O 
R-COOH : Axit cacboxylic 
R —-C-NH) : Amit 
Il. 
R-COO : Anion cacboxylat 
+ Phan img thuy phan : 


Céc din xudt nhém chu cia axit déu bi thuy phan cho axit tuong img hoac mudi 
(tuy mdi truong) : 


R-C-Z + H,O —— RCOOH + HZ 
ll ; 
O 


Z. 1a OR, halogen, NH,, R’COO. 


Phan tmg thuy phan cdc din xut cla axit ‘cacboxylic tuong tu phan img ‘thuy phan 
este. Phan img dugc xtic tac boi H’ hay OH (riéng halogenua axit va anhidrit axit bi 
thuy phan manh, khéng can xtic tac). 
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Néu xtc téc 18 cation H™ thi qua trinh xay ra nguoc voi qua trinh este hod. & trén 


(xem co ché este hoa), va JA qua trinh thuan nghich. Néu xtic tic IA kiém, qua trinh 1A bat | 
thuén nghich : 


o- 
- . | 
RCOOR’ —2_, ‘R-~C_OH — > RCOOH + R07 —>» RCOO™ + R’OH 
i 
OR? 


+ Tac dung vdi ancol cho este - 
RCOHal + R’OH -> RCOOR’ + HHal 
-(RCO),0 + R’OH -» RCOOR’ + RCOOH 


RC=N + R°OH —DHCL, p_c_op? 
2) 50 


Hoac phan tmg trao déi este. 


RCOOR’ + R’°OH = RCOOR”’ + R’°OH 


Phan tmg trao déi este xy ra dugc néu nhiét dé séi cla ancol R’ OH > R’OH, 
hodc phai ding du ancol R’’OH va xtic tdc axit (hay bazo). 


+ Tac dung véi NH; hay. RNH, cho amit : 


RCOHal + 2NH; > R-C-NH) + NH,Hal 
lf 
{(RCO),0 + 2NH3 — R--C—NH3 + RCOONH, 
| I 
O 
RCOOR’ + NH, > R-COQ-NH,> + R’OH 


b) Tac dung véi hop chdt co - magie 


R’ 
| 
R-C-Z + 2R MgHal —YaMeHal > R-C—OMgHal —>, 

. R’ 
t Hal 
+ [ : 

3°, R-C-OH + Mg” 

db “OH 
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Phan ting qua giai doan tao ra xeton, sau d6 xeton lai tiép tuc phan img véi thudc 
thu Grinha tao ra ancol bac ba. 

Ngudi ta thuéng cho amit, nitrin tac dung véi hop chat co — magie hoac cho 
halogenua axit tac dung véi hop chat co — cadimi dé diéu ché cdc xeton. 


Cis 
(CH3 )2 CHCH) — —C- NH> + 2CH3MegBr a (CH3)}> CHCH)> — -CNHMeBr —_+> 
OMeBr 
Se (CH) CHCH C-CH3, 
4-Metylpentan-2-on 
(hiéu suat 60%) 
NMghr 
+ 
Cywes On “OO MO} 
O 


Hoac : 


2(C)-Mgpr + CdCl, —-——> _2enien (C,H.)oCd + MgBr, + MesCl, 


(Cells) + ca — 2 >c + CdCly 
; | 
O O 


Xiclobutyl phenyl xeton 
(hiéu sudt 40%) 


¢) Phdn dng kit (phan ung xay ra 6 nhém CZ) 


+ Voi LIAIH, : 


— Cdc este, halogenua axit va anhidrit axit bi khir bdi liti-nhém hidrua LiAIH, cho 
ancol bac I: 
1} os 


I 


Z : Halogen, OR, RCOO. 
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Thi du: | : | 7 
1) LiAiH, 
CH-C-O-CH, 2) HtO CH-CH20H + C,H;,0H 
| Il 
os CH; 


CH; O 


Etyl 2-phenyl propanoat | 2-Phenylpropanol 
— Cée nitrin bi LiAIH, kht thanh amin. 
RoN DLA: , RCH)NH2 
| 2) H{O 
Thi du : : 
(Oy cHcN DUAN, (© CH,CH»NH2 
2) HZO 


| B-phenyl etyl amin 
CH,CH,CH)CN no CH,CH,CH,CH2NH2 
Butironitrin — n-Butyl amin 
_ Céc amit bi khir bdi LiAIH, thanh amin bac nhat, con cac amit N- thé bi khé 
thanh amin bac hai hoac bac ba. Dang phan img chung - | 


R-C-NH, _LAIHy . RCH)NH2 
1. ; : 


R-C-NHR) — 4 ~R-CH)—NHR’ 


LiAIH, 
I 
O 
R-C-N-R” HS - R-CH)-N-R” 
lot 
R’ - R 


| 0 
Thi du : (CO) CHAN puss, (C))- cCH:NH 
2) HiO 


(O)-NH-C-CHy ee (C)-NHCHCHs 
uv 2) HtO 


| - CH; 
1) LiAIHy aN, | 
(CH3)>CH-C-N(CH3). ——{ ” CH-CH>2- 
se \ 372-2) HO CH,” Ko 


N.N-Dimetyl isobutyramit Dimety! isobutyl amin 
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alll wh 
By 


Liti — nhom hidrua LiAIH, JA chat khir dic higu d6i v6i céc dan xuat cua axit 
cacboxylic va ca axit cacboxylic. 

+ Voi cdc tée nhan khir khéc : Ngoai LiAIHy, ngudi ta con ding hidro phan tit va 
xuc tac hay hidro mdi sinh. 


~ Phan tng Rosenmun (Rosenmund) : | 
CH;-04)-c-cl + Hy 8s CH,-O-4C))-CHO + HCI 
Hl | 
O 


p-Anisoy! clorua p-Anizandehit 
(hiéu sudt 81%) 


C4c nitrin bi khu béi Hp, xtic tac Pt: 
(O)-cHen + 2H» mh, (C)-cH,CH NH 


(O)-cH,cH,coa Hp, Pd-BaCs (C)-crycH,cHO 


B-Phenyl propiony! clorua B-Phenylpropionandehit 
coc! H,, Pd-BaCO, CHO 
B-Naphthoyl clorua B-Naphthandehit 


RCONH, + 2H, —~» RCH)NH) + H,0 
Phan ting Buvon-Blang (Bouveault-Blanc) : 


R-C-O-R? —NatCHsChhOF + RCH,OH + R’OH 
if ) 
Thi du 7 
CH (CH); CH=CH(CH))7 COOC4Hy 2? 28s", CH; (CH 7 CH=CH—(CH2)g OH 


Ancol oleilic 


+ C,H,OH 


Butyl cleat 


Phan tmg Mifadien-Steven (Mcfadyen - Stevens) : cac clorua axit bi kh boi 


hidrazin 
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on? 


— Oycca -BNE, G)-c_nunay, Q)-802C1 
O 
—- ©p-gnuis0, CO) HOHE, | O)-C-N-n11-80,-)]> 
a Na,CO3, 160°C | 


"oe O>-¢-n-na] > Op-aH0 
. . 0 
(Hiéu sudt 70%) 


d) Phan tig thé Ha cha dan xudt axit cacboxylic 


x | 
-CH-C-Z 
ll 
H 0O 


O din xudt cia axit cacboxylic, do anh huong cua nhém >C=O trong phan tu nén 
nguyén tu hidro 6 vi tri a tré nén linh déng va cé tinh axit yéu, dé tham gia cdc phan 
ling thé. Kha nang thé H, theo trat tu sau : 

| " RCOCI > (RCO),0 > RCOOR’ > RCHO > RCOOH 


~ C4c halogenua axit tham gia phan tng halogen hoa : 


R-CH-COCI + Cl, 2, R-CH-COCI + HCI 
H Cl 
Thi du : 


+ 
CH3CH»CH»,COOH + Cl, —~ CH;CH,CHCOOH + HCl 
: | 
C) 
(Hiéu suat 92%) 


_ ~ Trong méi truéng kiém, cdc este khong vong cé it nhat hai hidro 6 vi tri a, dé 
xay ra phan ting ngung tu dé tao ra B-xetoeste, goi 1d phan img ngung tu Claizen (Claisen). 


Thi du : 
CyHsONa 
2CH3COOC>Hs <5 HOH” CH3;CO-CH,COOC,) Hs 
hits | a 
Etyl axetat Etyl axetoaxetat 
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Co ché phan img cé thé xay ra nhw sau : 


a | Oo CHO x, | o 
CH3 -C-O-CyHs ¢> CH; - Gaon? CHa -C-OC)Hy «+ CHy = 
: Or -CoHs . O * OC3H,; 


l _ | 
CH3-C*” +~:CH)~C-OC,Hs; —> CH, -—C-CH, -COOC,H; 
II | 
OC>Hs © oO S0C>Hs 


CH3~C-CH, -C-0CHs + C>H,O7 
O 


Cac anion méi tao ra tuong d6i bén nhé dién tich am duoc giai toa 0 nhiéu 
(rung tam: 
| CH; ~C-CH-CO0C>Hs 
0 | 
0 | | 
CH3 CCH C-OC Hs + Cj)HsO™ —=* | CH3-C=CH-COOC HS | + C,H.OH 
CH3 -C-CH=C-OC>H, 
$b 


Sau khi phan iting ngung tu hoan thanh, cdn thém vao hén hop phan ting mét axit 
v6 co dé mudi kiém cia B-xetoeste tach ra 0 dang trung tinh. 


Phan ting ngung tu Claizen véi hai este cing cé nhém a-metylen thi khéng c6 gid 
tri trong tong hop hitu co vi chting cho mét hén hop bén san phdm [3-xetoeste. 


Nguoi ta thuéng cho este khong co Ha, nhung cé kha nang phan tg cao, ngung tu 
voi este cé H,, phan img sé cho hiéu suat cao. 


Nhing este khéng cé H, nhung cé kha nang phan img cao thuong ding 14 : 


H-C-O-_R COOR (C)-c-or R-O-C-O=R 
| [ ii | 
O. COOR O O 
Fomiat Oxalat Benzoat Cacbonat 


Sau day 1a c4c thi du vé su ngumg tu hén tap nay : 
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* H-C-O-GHs * Oy CH2C00C HH —_ (Oy FR CO0GHs + C,H;,0H 
| 


CHO 
Etyl fomiat | Etyl pheny! axetat Etyl fomyl phenyl axetat 
| (hiéu suat 90%) 

COOC3Hs | aoe | 
o> 4CHyCH,COOC)H; —288°™ 5 CH; -CH-COOC2Hs + C,H;0H 

COOC+HS l 

O=C-CO0C.Hs 
Diety] oxalat Etyl propionat Dietyl a-xeto-B-mety! sucxinat 


(hiéu suat 70%) 


- (O)-C-002Hs + CH3COOC)Hs —2HSONS,, ()-C-CHCOOC?Hs +C)H,OH 
ll 


Etyl benzoat Benzoyl ety axetat 
: (hiéu suat 55%) 
O 


‘ CHyCH,0-C-OCH,CH, + (C)-cl,c00c;Hs _C2HsONa , 
Dietyl cacbonat Ety! phenyl axetat 
(C)-CH(COOC)Hs )o + C,H;0H 
Dietyl phenyl malonat 
(hiéu suat 65%) 


- Téng hop malonic : C4c este cia axit malonic c6 Hg rat linh dong do hi¢u img 
hiit electron cba hai nhom cacboxyl, vi vay ching cfing cé phan img ngung tu tuong tu. 
C5H;ONa = CH,I 
CH (COOCH, 1) aon? CH(CO0cH y) ——3 4 CH,CH(COOCH 3 )o —> 
—~CyoHs 


CH3 >_< COOCH; 


—S2HSONa_, CH;C(COOCH3), "> 
ow2tAS | 
H.™ 


+ C 
DHGO__, ~"* /cH-cooH 
2) Dun ndong CoH 


CH,CH,. COOCH; 


(Xem ph4n diéu ché axit cacboxylic) 
— Phan img Peckin (Perkin) : C4c anhidrit axit tham gia phan Ung ngung tu Peckin 
(Xem phan diéu ché axit cacboxylic). 
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€) Riéng cdc amit con tham gia phan ing giang vi Hopman (Hofmann) va tdc dung 
vor axit HNO, cho axit hitu co. 


RCONH> + Bry + 4KOH —-> RNH> + K»CO, + 2KBr + 2H50 


CH, —C—NH) + HONO —> CH;COOH + N> + H,0 
| 


Amit thom cé phan ting thé vao nhan : 


Onis C-CH; + HNO, —12502 , aN O)-NH-g C-CH; + H,0 


Axetanilit a p-Nitroaxetanilit 


Il - DAN XUAT CUA AXIT CACBONIC 


Axit cacbonic, H,CO, 1A mét axit yéu (pK, née 1 = 6,5, ndc hai = 10,2, trong khi 
d6 axit cacboxylic cé pK, = 4,5 + 0,5, cén axit fomic HCOOH cé pK, = 3,77) va khong 
bén, chi t6n tai ¢ trang thai can bang nhé trong nud : 


CO, + H,0 = — H7CO3 


Dan xuat cua axit cacbonic cé nhiéu loai va cé vai tré rat quan trong trong thuc té. 
Sau day c6 thé néu mot sé dn xudt quan trong nhit : 


Cl-C-c] cl-C-Cl S=C=S 
tl | 
S . 
Photgen Thiophotgen Cacbon disunfua 
Cl-C-O-R RO-C-OR_ RO. ” OR 
I : l TaN 
| RO OR 
Ankyl clofomiat Diankyl cacbonat Tetraankyl octocacbonat 
. NH, NH> RNH-—C—NHR 
O=K S=K r 
NH> NH : 
Ure Thioure | Ure thé 
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OR R HON 
O=K oe” are 


_ | ill 
NH> NH-B tl 


Uretan AXit Xlanic 


HN NH? RNH__ _-NHR’ 
| Cc | 


. NH NR”, 
Guanidin 
| R-N=C=0 R-—N=C=5 | R-N=C=N-R 
 Esoxianat Isothioxianat Cacbodimit 


H,N-C-NHNH, Hj,N-C-NH~NH), 
ll I] 


Hemicacbazit Thiohemicacbazit 
HO-C-SH ~ HS—C-SH HO-—C~—SH : HS-C-SH 
ll ll ll . 
O , | O S 
Axi Axit Axit Axit 
thiolcacbonic dithiolcacbonic thiolthioncacbonic trithiocacbonic 
1. Este 
Cé mot sé dang este cua axit cacbonic va axit octocacbonic. 
| /VH / OR ROW /OR 
OR SOR: RO “OR 
Monoankyl cacbonat Diankyl cacbonat Tetraankyl octocacbonat 


a) Monoanky! cacbonat la nhitng hop chdt khong bén, dé bi phan tich thanh ancol | 


va KhiCO>. ’ 


| ; 
RONa —<2> R-O-C-ONa —2-> ROH + CO, + Na* 
| I 


b) Diankyl cacbonat cé thé diéu ché nhit sau : 


— Di tu photgen : 


320 


aA 


pg 


coc, ROH, roe — (RO )C=0 


CH,CH,OH Ono , 
COCI, —aa CH,CH,0- -C-Cl > (O)-0- Cc-0- _-CoH. 
6 


~ Cho ankyl halogenua tac dung véi bac cacbonat : my 
2CHgI + (AgO),C=0 —> (CH;0),C= O- + 2Ag1 | 

Dianky] cacbonat cé mui qua chin va cé cdc phan (ing c cua este hitu co. 

c) Tetruankyl octovacbonat ¢é thé diéu ché nhu sau : 

Cho natri ancolat tac dung véi CCl, hay Cl,C-NO, : 
CljC-NO, + 4C7HsO0Na —> C(OC)Hs)q + 3NaCl + NaNO, 
Clopierin . | | | 7 | Tetraetyl octocacbonat 

Tetraankyl octocacbonat dé bi thuy phan trong m6i trudng axit : 


C(OC2Hs)4 + H2O > OC(OC7Hs)) +2CH3CH)OH' ~ 


2. Halogenua axit 


Cé hai loai halogentia axit cha.axit cacbonic : | 


OW at 
One O= ct 
Hal Hal 
_ Monohalogenta axit | . > Dihalogenua axit 


Monohalogenua cla axit cacbonic ‘khong t6n. tai, nhung da: diéu ché dude dang 
este cua nd, RO Cl. 


Oars + coc. — + ©pon-o -o- C-Cl + HC 


Este nay cé tinh chat cua clorua axit va tham gia nhiéu phan img khéc nhau. 
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Thi du : 
()-cn, “O-C-CI + (C)-nx, —> (O)-cu, -0-C-NH-{()) + HC] 
O a : O 
Benzyl clocacbonat Benzy! N-phenyl cacbamat 
3. Amit 


Axit cacbonic vA axit thiocacbonic tao ra mot sé loai amit sau : 
Monoamit cé hai Ioai : 


H,N-C-OH H)N-C-OH 
it { 


Axit cachamic | Axit thiocacbamic 
Diamit ciing cé hai loai : 


H2N-C-NH, HjN-C-NH, 
i i 


Ure (cacbamit) - Thioure 
a) Ure hay cacbamit 


Ure c6 vai trd rat quan trong trong thuc té. N6 duoc diéu ché bang cdc phitong 
phap sau : 


_— Nam 1828, khi lam bay hoi dung dich mot mudi v6 co IA amoni Xianat, Vole 
(Wohler) da thu duoc ure, giéng nhw ure [dy ra tit nudc tiéu - 


NHy, —O-C=N —_——> HN-C-NH) 
i 
| O 


Amoni xianat Ure 
(Xianat 14 mudi-cha axit Xianic HO-—C=N) 
— Di ti cacbon dioxit va amoniac (quy m6 cong nghiép) : 


i ; 
CO) + 2NH; —B!_, H2N-C-NH) + H,0 


— Thuy phan xianamit : 


_H)N-C=N + H5O0 — 3 HpN-C-NH, 
O 
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oh? 


~ Di tir photgen va amoniac : 
COCI, + 4NH3 —_—» H2N-C- NH - + 2NH,Cl 
O 
— Thuy:phan guanidin : 
H)N-—NEp + H2,0 ——> H)N-C-NH2 + NH; 
NH 
_ Ure cé tinh bazo yéu, dé tan trong nude, c6 kha nang tao muéi vGi axit. Thi du : 
2NH,CONH, + HOOC-COOH ——> {COKNH2 2 Jp -H2C294 
Vi cé nhém —NH, nén ure dé tham gia phan img ankyl hod (véi RHal), axyl hod (véi 
RCOCI hoac (RCO),0) va polime hod (véi fomandehit). 


Khi dun nong, ure bién thanh biure : 


2NH,CONH, °°, H)N-CO-NH-CO-NH; + NH3 


Ure bj men ureaza phan huy (nhu trong nuéc tiéu) va bi thuy phan khi dun s6i cé 
axit hoac bazo xuc tac : 


NH 5CONH > + H,0 i reore 2NH3- + CO> 


b) Axit cacbamic, H,N-COOH 


Axit cacbamic la mét hep chat rat khong bén. N6 khéng tén tai 6 trang thai tw do 
vi bi phan huy : 


NH,COOH —+ NH; + CO, 


Muéi cia axit cacbamic va cdc este cha né lai bén va co nhiéu img dung trong 
thuc té. | 


Muéi cha axit cacbamic goi 14 cacbamat. Quan trong hon ca 14 amoni cacbamat 
H,NCOONH,. 


Amoni cacbamat IA mét chat ran két tinh va duge diéu ché bing tic dung cla 
cacbon dioxit vGl amoniac : 


CO, +. 2NH3 —_ H,N-COONH, 


| Este cha axit cacbamic goi ia uretan (NH,-COOR) duoc diéu ché bang cac 
phuong phap sau : 
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+ Tr ancol hoc phenol voi cacbamoyl clorua: 


H3NCOCI + C)H.OH —> H,N-COOC}H;'+ HCl 


Ftyl cacbamat 


CH3NHCOCI + Cyor —» Hana-c-0-©) + HCl 


Phenyl N-metyl cacbamat 


Nhiéu este cla axit cacbamic duge ding lam duoc phdm trong y hoc va lam thudéc 
phong trir dich hai trong néng nghiép. — oo Po, 


4. Guanidin 


Guanidin lA mét bazo don chtic co tinh bazo manh @K, 


= 13,4) vi cé su lién hop 
p-7, nhat 1a cation guanidini : 


H,N Na | | +Ht HN {+ 
c)CSNH —<_, | rod C=NH)> 

HN BB ra 

Guanidin | Cation guanidini | 


Hoac giai thich cach khd4c JA do cation guanidini dugc bén hod nh¢ cong huéng : 


H)N. Hy aNy H, Nv 
C= -NH; —> C-NH > >C-NH, 
Te ie +f 


Guanidin cé thé diéu che nhu sau : 7 
C(OCGH,), + 3NH; > HIN=C(NH,), + 4CjH.OH 
HjN-CN '+ NH,C] => [C(NH,)3]°CI" 


Nhiéu dan xudt cia guanidin duge ding lam duoc phdm va: nong duoc. 
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§3. LIPIT (CHAT BEO) 


| - DINH NGHIA VA PHAN LOAI 


.Céc chat béo déng vat (md) va chat béo thuc vat tu nhién (dau) Ja cac glixerit ttlc 
IA este cla glixerol va cdc axit béo. Co thé sinh vat gém cé ba thanh phan co ban la 
protein, gluxit va lipit. | 


Lipit 1a nguén cung c4p nang Iuong cho cdc co thé séng nhi€u hon ca protein va 
gluxit. 


Neudi ta chia lipit thanh c4c nhém nhu glixerit, s4p, photphatit, sterit va sterol. 
Hoac cé thé chia lipit thanh 2 nhém !4 mé va lipoit (chat tuong tu mo). 


1. Glixerit 


Bang con duéng phan tich chat béo do Sovron (Chevreul, ngu’i Phdp, tién hanh 
nam 1814) va téng hop chat béo do Bectolo (Berthelot, nguéi Phap, tién hanh nam 
1854), ngudi ta dé tim ra cdu tao cha chat béo, dé chinh 1a este cua glixerol va cac axit 
béo (no, khéng no, vong). 

Chiing c6 céng thitc chung la: 

CH,-O-C-R, 
ll 
CH-O-CO-R 


| 
CH,-O-C-R; 
It 


R,, Ro, Ry 1a géc hidrocacbon cia axit béo, Chting cé thé gidng nhau hogc khac 
nhau. Vi vay, cé thé cé cdc glixerit thudn khiét (nhv triolein, tristearin...) hode glixerit 
hén tap (oleodistearin, cleopamitostearin). 


Thi du : 
CH, -OCO-C,7H33 CH>-OCO-C,7H45 
CH-OCO-Cy7Hay CH-OCO-C,7Hy 
CH, -OCO-C,7Hy3 CH, -OCO-C,7Hys : 


Triolein Tristearin 
(c6 trong m@& cttu) 
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CH -OCO-C, 7H; CH -OCO-C,7H33 
| | 


CH-OCO-C,7H3; CH-OCO-C,5H3, 
Oleodistearin. _ Qleopanmitostearin 
(cé trong mG bd) 


Qua phan tich thanh phdn cia cdc glixerit, nguéi ta tim thay hon 50 axit béo khac 
nhau, Cac axit nay thudng cé cu tao mach ho va cé sé cacbon chin, khoang tir 12 
dén 24, nhung cdc axit béo trong té bao cé sé nguyén tit cacbon phé bién tir 16 dén 20. 


Thi du : 
Cac axit chita 16 nguyén tit cacbon : 
° Axit panmitic, CH3(CH,),,COOH, c6 6 mé déng vat, ddu co. 


¢ Axit panmitooleic, CH;(CH,);CH=CH(CH,),COOH, co trong m6 déng vat, dau 
thu vat. | 


MO6t s6 axit béo chita 18 nguyén tir cacbon : | | 
« Axit oleic, CH3(CH,),CH=CH(CH,),COOH cé trong mé& lon, dau oliu. 
« Axit stearic, CH,(CH,),,COOH, co trong mG déng vat, ca cao. 


+ Axit linoleic, CH3(CH>),CH=CHCH,CH=CH(CH,),COOH, cé trong dau nanh, 
dau lanh. : | 


e Axit linolenic, CH3CH CH=CHCH,CH=CHCH,CH=CH(CH));COOH cé trong 
dau hat gai, ddu lanh. 


« Axit eleostearic, CH; (CH>)3;CH=CHCH=CHCH=CH(CH,),COOH. 

Mot s6 axit béo chita 20 nguyén tir cacbon : * 

¢ Axit arachidic, CH;(CH,),.COOH, cé trong dau lac. 

* Axit arachidonic, CH, (CH>)4(CH=CH-CH,),CHCH,COOH cé & trong dau lac. 
« Axit ecozenic, CH3(CH2)>CH=CH(CH,),COOH. | 


2. Photphatit 


Photphatit 14 este cia glixerol v6i cdc axit béo cao VA este cla axit photphoric. 
Thi du: 
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a) Lexitin bh) Xephalin 


CH, -O-C-R, 
I CH) —Q-COR, 
CH-O--C-R, CH-O-COR 
0. 
i 
r | «) CH) _~O-P-O-CH>CH,NH) 
CH -O-P-O-CH)CH N(CH3)3 OH 
—~O | 
Lexitin Xephahin 


Lexitin co trong dau tuong, dau nanh, gic, trimg, gan... 
Xephalin cé trong trimg, gan, N40 V.V... 
Ry, Ry 1a géc cua axit béo no va chua no. 

Lexitin hay cholinphotphatit ofing 1a triglixerit nhung chi co 2 nhom hidroxyl cha 
slixerol tao este voi hai axit béo cao (R COOH va R,COOH), con nhém hidroxyl thu ba 
cia glixerol tao este vGi axit photphoric, va nhom hidroxyl thit hai cla axit photphoric 
lai tao este vdi cholin (trong lexitin) hay cholamin (trong xephalin) hoac voi xerin (trong 
xerin photphatit). | | 

+ 7B | 
HO-CH> —CH) —N& CH NH> —-CH» —-CH) —OH 
CH 


Cholin Cholamin hay etanolamin 
HO-CH> ~CH-COOF 


NH> 
Xerin 


c) Serin photphatit chiét tit ndo cé cdu tao sau: 


CH» ~O-C—C 174135 (axit stearic) 


| 


O 
CH-O-C-C)7Hi33 (axit oleic) 


ll 
| 0 
# OH 
CH, -O0-P——0-CH —~CHNH, -COOH | 


(xerin) 
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3. Sterit va sterol 


Sterol 1a ancol mach véng, con sterit IA este cia axit béo va sterol. Cholesterit 1a 
este Cua axit béo cao va cholesterol (mdét sterol). 


CH, CH(CH ,) ;CH(CH ay 
CH, CH, 


Cholesterol cé céng thttc phan tir C,9H,,0. N6 1a m6t ancol vong bac hai vA este 
cua n6 la cholesterit. Cholesterol [A mot steroit rat gan gili v6i con ngudi, dac biét trong 
y hoc nén duge nghién ctu khaé ki cang. Ngudéi ta tim thay né trong hdu hét cdc mo té 
bao dong vat, nh4t 1a trong 6c, xvong song, san trong mat va than. 


Dan xuadt cha né lang dong & déng mach, gay ra huyét ap cao va tac nghén dong 
mach. Co thé con ngudi cé khoang 227g, it hon nhiéu so vdi steroit khéc. S3j mat 1a 
dang “da” két tinh cha cholesterol. Cholesterit c6 céu taonhusau:: 

GH 
CHOH(CH,),CH(CH;), : 





R-C-O 


R la géc axit béo cao nhu stearic, panmitic va oleic. Cholesterit con tim thay nhiéu 
trong mé ciru. | 


4. Sap 

Sip 1a nhiing chat giéng mé va tim thay ca 0 trong dong vat va thuc vat. 

Thi du nhu sap ong, sap long citu, sap c4 nha tang, V.v.... 

Gidng mé, sap cing 18 este nhung khéng phdi 1a este cia glixeral ma 1a este cha 
ancol don chtic bac cao cé6 mach hé hoac vong vGi axit béo cao va c6 sé nguyén tit 
cacbon chan. Sap cé c4u tao nhu sau - 

CH3(CH)2 ),, -C-—O-(CH) ), CH; © — m=14 +34. 
| 
7 n= 15 +35 
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ani 


Thi du : Sap cA Voi C,5H;,COOC; -H33 (m =14 »~n= 15) 
Sdp ong m= 14; n= 29. 


Trong sap ong, ngoai este trén con chita m6t lugng axit cacboxylic tu do, ancol va 
hidrocacbon. 


M6t sé axit béo cao thuong c6 trong cdc loai sap, nhu : 
CH(CH,).,COOH : axit xerotic 
CH3(CH3)3¢COOH : axit montanic 


ll - TINH CHAT VAT Li 
I. Trang thai tu nhién 


Mé dong vat thutmg & trang thai ran vi né chitta ham luong axit béo tuong déi cao 
(xem bang XII-8). M6 lon néng chay & 36 — 46°C vi axit oleic chiém khoang 50%. 

Dau thuc vat & thé léng vi chita nhiéu axit khéng no nhu axit oleic, axit linoleic. 
Thi du, dau gai cé 95% téng sé axit béo 1a oleic va axit Imoceic, con c6 5% IA axit stearic 
va axit panmitic nén néng chay 6 17°C. 


Bang Xil-8. Ham lucng axit béo trong mé bd 


Sé aguyén tC Ham liong, % 


4 4,2 











Butiric 
Caproic 






Caprilic 
Capric 


Lauric 







Myristic 







Panmitic 
Stearic 
Oleic 


Pexenic 








Tetradexenic 






Hexadexenic 


‘Arachidonic 






Linoleic 
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G ban g XIL9 ghi ham luong ma, photphatit va sterol trong cdc bé phan va m6 cia 
nguoi, cua mot s6 dong vat va thuc vat. | 


Bang Xit-9. Ham lugng lipit trong cac bé phan va mé cla ngudl 


va cla mét sé déng vat, thuc vat 


(tinh theo phn tram trong Iueng mé tuoi) 


ee 
lo - 2 - 25 
































Gan ngudi 3 0,025 0,35 
Gan b6 ring 2 - 3 2,3 - 3 0,2 -~ 0,25 
Gan ga 22 -— 5 0,25 
Co nguéi da loai ha i 0.18 - 0,20 
Co bo cac lép m& 08 - 2 QO) 
Co pa thay duoc 1,5 0,75 
Mau ngudi 0,3 0,15 - 0,25 
Sita ngudi 0,05 
Sita bo 0,1 
La cay 

Than cay 

Khoai tay 

Hat ngii cdc 

Qua 


2. Dé tan trong nude 


Cac chat béo (dau, md) khong tan trong nudc, nhung dé tan trong cdc dung méi 
hitu co. 


3. Dau mé khéng bay hoi nén khéng chung alt dugc. Khi dun néng dén nhiét dé 
cao, no bi phan huy. | | 7 


4. Cac glixerit tinh khiét c6 nhiét dé néng chay kép vi cé céc dang két tinh khdc 
nhau: Thi du, tristearin cé nhiét d6 néng chay & 78°C ; Ngay sau khi dé ngudi thi nhiét 
dO néng chay lai 6 55°C ; Dé ngudi nita, lai néng chay & 78°C. 


ll - TINH CHAT HOA HOC 


1. Phan dng thuy phan 


Chat béo cé thé bi thuy phan trong dung dich axit hodc dung dich kiém (xa phong 
hod) hay nh& enzim (lipaza) tron 8 qua trinh tiéu hod cha ngudi vA déng vat. 
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-V6i xtic tac IA axit hofic enzim lipaza, chat béo bi thuy phan cho glixerol va 
axit béo. | 


CH, -OCOR, CH,OH R,COOH 
| » 
CH-OCOR, + 3H,0 ——~7—> CHOH + R,COOH 
| ofc lipaza 
CH,OCOR, - CH,OH —_R;COOH 


Véi xtic tac kiém, chat béo bi thuy phan thanh.glixerol va cac mudi cla axit béo 
(phan ting x& phong hoa). 


CH»,OCOR CH,OH R,COONa 
| 
CHOCOR, + 3NaOH > CHOH + R,COONa 
| | 
CH ,OCOR, . CH»,0H | R3;COONa 
— 
Glixerol Xa phong 


2. Phan ting hidro hoa 


DE bién déu mo thuc vat dang long cé cdc géc axit chua no thanh g6c axit no, 
nguvi ta cho lipit dang long tac dung voi hidro cé xiic tac niken. 


CH, -OCOC)7H33 CH,0COC)7H35 

CH-OCO-C)7H33 + 3H, > CHOCOC, 7H 

CH, -~OCO-C,7H43 CH,OCOC,7H35 
Triolein | | | Tristearin 
(lipit long) . (lipit ran) 


- Ung dung phan tng nay dé bién lipit long thanh lipit ran trong san xuat xa phong 
va bo. 


3. Phan itng tu oxi hoa (su 6i md) 


Mét sé dau mé déng thu vat dé lau ngay ngoai khéng khi thuéng cé mili, vi kho 
chiu (mii héi, khét, vi ding) ta goi 14 “su 61 md”. 


Nguyén nhan 1a do chat béo da bi oxi hod boi oxi khong khi tao ra peroxit va hidro 
peroxit. Tiép theo, cdc san phdm oxi hoa dé bi thuy phan béi hoi 4m va vi khudn dé tao 
ra andehit, xeton, axit cacboxylic. 
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Thi du: 
~CH=CH-CH, - + Oo — > -CH~CH-CH, -~ —> -CHO + —CH»CH=0 | 
| | | | 
O-—O 
~CH=CH-CH)-CH,~ —22, ~CH=CH-CH-CH, ~ —, 
| 
O-O-H 


—— -CH=CH-CHO + ~CH=CH-CO-CH, - + HOCH) ~ + HO 


4. Cac chi sé diac truing cho chat béo 


a) Chi sé axit + LA sé mg KOH can dé trung hoa axit béo tu do cé trong 1 g 
chat béo. 


b) Chi sé xa Phong hoa : La sé mg KOH can dé xa Phong hod hoan toan | g chat 
béo. Chi sé nay khong nhiing cho sw xa phong hod cdc glixerit ma con tring hoa hét cdc 
axit tu do cé trong 1 g chat béo dé. : 


C) Chi s6 iot + LA 56 gam lot cd thé cong vao lién két b6i trong mach cacbon cita 
100 g chat béo. : 


d) Chi sé este > LA s6 mg KOH cén dé xa phong hod cdc glixerit cé trong | 2 chat 
béo. Chi sé nay 1A hiéu cia chi s6 xa phong hod va chi sé axit. 


§4. XA PHONG HOA VA CHAT TAY RUA TONG HOP 


|- XA PHONG 
1. Dinh nghia 


Xa phoéng 1a nhiing mu6i natri (hoac mudi kali) cha axit béo cao. Nhiing muéi 
natri cia cdc axit béo cao RCOONa I xa phong ran, con mudi kali cia ching, RCOOK 
la xa phong mém. Cac ddu me giau axit béo, no cing cho xd phong ran va cdc dau chita 


2. Nguyén liéu_ | 
Hau hét cdc loai me dong vat va ddu thuc vat déu cé thé ding dé san xuat xa Phong. 
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erg 


M6 dong vat thuong ding 14 m& bo, mé cit. 


Dau thuc vat dé ché xa phéng cé rat nhiéu loai nhu : déu dita, déu co, déu c4m, 
dau ngé, dau béng, dau jac, ddu dau tuong, dau thau dau, ddu sd, ddu mang tang, dau hat 
gc, dau bé dé... 


Cac loai md bd, mé ciu va dau dita, dau co chita nhiéu axit béo no cao sé cho xa 
phéng ran. Cac loai dau chifa nhiéu axit béo khéng no cho xa phoéng mém. Dau cang 
khong no cho xa phéng cang mém. Mu6n cé xa phong ran, cdc loai ddu thuc vat phai 
duoc hidro hoa trudéc khi san xudt x4 phong. Khi san xudt xa phong, ngudi ta hay thém 
dau dtra hodc dau co vi ching chia nhiéu axit lauric, CH,(CH,),,COOH lam cho xa 
phong tang kha nang tao bot va tay sach tét. Xa phdng chifa nhiéu muéi cilia axit stearic 
sé lam giam tinh tan va kha nang tao bot. 


Ngoai nguyén liéu 14 chat béo, dé san xuat xa phoéng ngudi ta con ding cdc axit 
béo. D6 14 san phdm oxi hed c4c hidrocacbon tir d4u mé (xem lai phan diéu ché axit: 
cacboxylic tt hidrocacbon). 


3. San xuat xa phong 


Khi dun chat béo véi dung dich NaOH lén téi 100°C, ta duoc keo xa phong, cé 
chita glixerin va nudéc. 
Phan ting xay ra nhu sau : 
CH,—-O—-COR, CH, -—OH R,;COONa 
CH-0-COR, My CH-OH + R»COONa 
CH, —O-COR, -CH,OH R3COONA © 


Sau khi xa phong hoa chat béo, ngudi ta cho thém mudi an NaCl, x4 phong sé tach 
ra khoi glixerin va nuéc, ndéi lén trén. 


Dé ha gid thanh san phém, ngudi ta cho thém Na,SiO, (natri silicat), chat mau va 
hueng liéu. : 


Ngay nay, ngudi ta thuang thuy phan chat béo bang nudc 6 nhiét dé va dp suat 
cao. Sau dé cho Na,CO, ran dé tao xa phong. XA phong git chita tir 62 — 64% axit béo. 


Mu6n san xuat xa phong thom can cé nguyén liéu tinh khiét hon (tay mau céc loai — 
dau m6, khir bo bét cdc mii khé chiu...) 


Sau dé pha thém chat mau, mdi (vdi nhig huong liéu dac trung). 


Ham luong axit béo trong x4 phong thom phai dat 80 ~- 85%. 
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4. Tinh chat cua xa phoéng 
a) Tinh ddn dién 
Xa phong phan li thanh cdc ion nn co kha nang dfn dién : 
RCOONa —~> RCOO~ + Nat 
b) Thuy phdn xd phong cho moi truong kiém 
| RCOONa + H»O —> RCOOH + NaOH 
C) Tac dung véi nude clung 
Nuéc cig chita nhiéy cation canxj Ca** yA magie Mg"*. Xa phong tac dung véj 
cac cation nay tao ra cdc hop chat khong tan, khéng 6 téc dung tay rita. 
Phan ting xay ra Khi giat xa phong gap nuéc ciine : 
2C,7H35COONa + Ca2+ —_, (C17H35COO), Cat + 2Nat 
2C\7H35COONa + Mg2+ __, (C)7H35COO)) Mgd + 2Nat 
Cac mu6i canxi va magie két tha bam vao vai, lam cho val chéng bi muc va lam 
cho xa phong it bot. | | 
a) Tinh chdt tay rita cla xc Phong | 
Quan do bi ban 1A quan do cé6 chita cdc vét dau, md, mé hdi, dat, cat hoac bui 
bam... Giita vai va chat ban cd mot luc lién két nao dé. Téc dung ty rita cha x3 phong IA 


lam yéu cdc luc lién két nay, phan cat cdc vét ban, khong bam vio quan do duoc nita vA 
fan vao nude, | 


Dung nuéc néng, vo xét cling nhim muc dich trén nhimg kém hiéu qua nén phai 
tay rita bang xa Phong. Xa ‘phéng 1a nhiing chat hoat dong bé mat. N6 cé tic dung lam 
" glam stic cdng bé mat giita cdc chat ban va quan do, déng thai xa phéng lam cho kha 

nang tham wét cha quan 4o nhanh hon. 


Xa phéng cé6 cdu tao nhw san - ; 
R— COONa 


R-COONa* hay an 


Phan g6c hidrocacbon -R 1a phan ki nuéc, tan 16 trong cdc dung moi hitu co, dau 
m6 nhung khéng tan trong nude. 


Nhém -COONa IA phan ua nuéc bi tan trong nusc, it tan trong c4c dung méi hi co. 
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Khi giat gifi quan do bang nudc xa phong thi phén ki nude (cdc g6c R kha dai) hoa 
nhap vao cdc hat ddu mé (vi ching dé tan vao nhau). Trong khi d6, phan wa nude (cdc 
g6c -COONa) lai 6 trén bé mat cdc hat ban dé va lam cho stic cang bé mat cla hat bn 
giam di vi ching tich dién cing dau. Khi stfc cing bé mat giam di thi cdc hat ban sé bi 
chia nho ra, luc lién két giita hat ban va quan do yéu di Jam tang kha nang thdm uét va 
hat ban tan dan vao trong nude. 


Ding xa phong cé hai nhuoc diém ; 


~ Trong nuéc, xa phong bi thuy phan cho mdi trudng kiém hai da tay va vai soi tit 
to nhu polieste, poliamit... cé phan tmg vi kiém. 


- Vi nudc cung, xa phong s€ tao mudi véi Ca**, Mg** khong tan lam mt tac 
dung tay ria. 


nf at + at 
li - CHAT TAY RUA TONG HOP | 
Chat tay ria téng hop 1a nhimg chat cé tdc dung tdy ria nhu xa phong nhung 
khong phai 14 mu6i cia axit béo. Chat ty rita téng hop g6m 3 nhém chinh : 
1. Chat tay riva anion 
_ a) Nhom ankyl sunfat, R-O-SO;Na 
S6 nguyén tir C cha nhém anky] vao khoang 18. 


Muén cé loai chat tay ria nay, ngudi ta ché hod khi thién nhién hay ddu md , thanh 
cac ancol, sau dé sunfonic hod va kiém hoa. 


b}) Nhém ankyl sunfonat, R-SO;Na 
Loai nay ciing téng hop tit khi thién nhién hay déu mo, 
RH 2504, rsO,H —N2OH , Rso,Na 
c) Nhom anky!l benzensunfonat cé céng thitc chung 
R-C,H,-SO3Na 


Sé nguyén tir C tron g nhém ankyl vao khoang 16. 


2. Chat tay riva cation 


Chat tdy rita cation thuéng cé nhém amoni bac 4 1ién két véi mach cacbon dai tt 
[2 dén 18 nguyén ti cacbon. 
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— Thidu: 


+ : | 
. + 
RON CHa {O) Cl hodc_ [R-O-CH) NR3]CI- 
CH, “CH, 


3. Chat tay rita khéng co cau tao ion 


Chat tay rita khong c6 cdu tao ion khong phan cuc, g6m cé nguyén tir oxi dang ete 


va nhém -OH dau mach hay goi la xa phong bét hay bot giat téng hop. 


Thi du : 

R-O-(CH,CH,O),CH2OH voi R = C,gH37, n = 10; 
Ar-O-(CH,CH,0),,CH,CH,OH véi Ar = phenyl, m = 20; 
R-COO(CH,CH,0),CHCH,OH vé6i este cia axit béo cao va x = 30. 


Nhugc diém cia cdc chat t4y rita téng hop ia khi diéu ché hay khi si dung cé thé 


gay 6 nhiém m6i truéng (nhu lam chét mét sé vi sinh vat va ban than né khé bi phan 
huy), nhat 14 cdc chat tay rita cd mach phan nhdnh. 


Céu hdi 5n tap 
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1, So sanh cau tao cia axit cacboxylic v6i ancol bac mét, andehit va dan xuat cia axit 
Cacboxylic. | 

2. Tim cac déng phan cia axit va goi tén theo danh phap thudng va danh phap IUPAC : 

A) CyHeO> ; B) CsH4 05 R C) C4Hg0> ; D} CahlgO2 ‘ E} OgHy 905. 

Cé thé phan biét duoc céc déng phan cla (B) khong ? Bang cach nao ? 

3. So sanh tinh axit trong cac day sau : 

b) ()-cooH CHs-(())-CO>H OnN{))-COzH (©)-co0H 


NO, 
c) Axit maleic va axit fumaric 


d) Hat déng phan cau hinh ctia axit CH;7CH=CH-COOH 


f) HCOOH, CHyCOOH,{())-COOH, (C)-CH,COOH 


h) Pour a oc 


OH 


4. Sap la este cla axit béo va anco! mach dai. Hay téng hgp loai sap tir nguyén liéu dau 
la tristearin. 


5. Tim cac san phdm trong cac phan img sau hoac téng hop ching 
a) Dietyl malonat + Etyl xianamat —<2s°%?_, 


b) Cs -C—CHpCOOC Hs .. —— > axit o—metyibutiric 


¢) CH,(COOC,Hs)) —--» CH3CH,CH,CH,COOH 


NH, 
e) Cr CH, ——>  axit m-nitrobenzoic 


f) CH ~C-O-CoH S2HsONa 
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Chiu trach nhiém xudt ban : 
Chu tich HDQT kiém Téng Gidm déc NGO TRAN AI 
Phd Téng Gidm déc kiém Téng bién tap NGUYEN OUY THAO 


Bién tap ndi dung : 
NGUYEN BICH LAN 
Trinh bay bia : 
TA THANH TUNG 
Bién tap mi thudt, vé hinh : 
PHAN HUGNG 
Suu ban in : 
BAN HOA HOC (NXB GIAO DUC) 
Ché ban tai : 


PHONG CHE BAN (NXB GIAO DUC) 


we 
HOA HOC HUU CG 2 
Ma sé: 7K548T6 — DAI 

In 1.000 cudn, khé 19 x 27 cm, tai Cong ty cé phan in Thai Neuyén. 

$6 xuat ban: 04-2006/CXB/133-1860/GD. 

In xong va ndép Iuu chiéu Quy #1 /2006. 


nh 


11. 
12. 


13. 
14, 
15, 


16. 
17. 
18. 
19, 
20. 
21. 
22. 


22, 


23. 


Hoa hoc V6 co - Tap 1,2,3 
Hoa hoc Dai cuong - Tap 1,2,3 


Co so li thuyét Hoa hoc 
- Phan I: Cau tao chat 
- Phan I : Nhiét dong hoa hoc 
Co so li thuyét cae qua trinh Hoa hoc 
Hoa hoc cac hop chat di vong 
Hoa li - Tap 1,2,3 
- Tap 4 
Hoa hoc Dai cuong 


Ckhéi Nong - Lam - Ngu) - Tap 1 


An mon va bio vé kim loai 
Phan ung dién hoa va tng dung 


. Hoa hoe phan tich 


- Phan I: Phan ang cia ion trong dung dich nude 
- Phan Il : Cac phuong phap dinh luong hoa hoe 
Giao trinh Hoa 1i - Tap 1,2 

Hoa hoc - Nam thu nhat, nam thu hai 

(Gido trinh dao tao ki su chat Iuong cao) 

Hoa hoc Hitu co 1 

Bai tap Hoa hoc Huu co 

Thuyét luong tir vé nguyén tu va phan tu - Tap 1,2 


Hong hoc va xue tac 

Bai tap Hoa li 

Hoa hoc Dai cuong (CBSP) - Tap 1,2 
Thuc hanh Hoa hoc Dai cuong (CBSP) 
Hoa hoc V6 co (CDSP) - Tap 1,2 

Hoa hoc Phan tich (CBSP} | 

Co so Hoa hoc Huu co (CBSP) - Tap 1,2,3 


Phuong phap day hoc Hoa hoc (CBSP) - Tap 1,2,3 


Hoa hoc Céng nghé va Moi trudng (CBSP) 


HOANG NHAM 
RENE DIDIER (Vd Dang Deo ... 
dich tir ban tiéng Phap) 


NGUYEN BINH CHI 


-_NGUYEN HANH 


VU DANG BO 

NGUYEN MINH THAO 

TRAN VAN NHAN (Chi bién) 
NGUYEN VAN TUE 

NGUYEN VAN TAU (Chit bién) 


NGUYEN VAN TUF 
TRAN HIéP HAE 
NGUYEN TINH DUNG 


NGUYEN BINH HUE 

ANDRE DURUPTHY, ... (Bao Quy Chiéu, 
Tir Ngoc Anh dich tir ban ting Phap) 
NGUYEN HUU BINH 

NGUYEN VAN TONG 

NGUYEN BINH HUE 

NGUYEN DUC CHUY 

NGUYEN DINH HUE 

TRAN HIEP HAI 

TRAN THANH HUE 

HA THI NGOC LOAN 

NGUYEN THE NGON, TRAN THI DA 
NGUYEN TINH DUNG 

TRAN QUOC SON, NGUYEN VAN TONG 
DANG VAN LIEU 

NGUYEN CUONG, NGUYEN MANH DUNG 
NGUYEN THI SUU 

PHUNG TIEN DAT (Chiu: bién) 


Ban doc c6 thé mua tai cdc C Ong ty Sach - Thiét bi tritong hoc & dia pPhucie 


hodc cde Cita hang cia Nhé xudt ban GiGo duc ; 


Tat Ha NOi : 25 Han Thuyén ; 187 Giang V6; 
Tai Da Nang : 15 Neuyén Chi Thanh: 


Tai Thanh phé H8 Chi Minh : 240 Tran Binh Trong ~ Quan 5. 


MITE 


934980 "6 


Gia : 38.800 d 





